Accomplishments of Water Conservation Program

The estimated total capital expenditure by the District through 1984 for
structural water conservation facilities is on the order of $30 million.
In 1984, approximately $700,000 was included in the District budget for
nonstructural measures. The following sections presented discussions of

accomplishments of specific water conservation measures.

1.

Canal Lining

Since this measure was finitiated in the early 1960's, approximately
871 miles of distribution system canals have been lined with concrete.
Landowners have contributed nearly $5 million and the total District
expenditure has been approximately $25 million.

Requlatory Reservoirs

The District has four regulating reservoirs in operation providing a
total storage of 1,570 AF. Sites have been selected for two addi-
tional reservoirs which will have storage capacities of between 200
and 400 AF each. Approximately $3.3 million has been expended for
construction of regulating reservoirs through 1984.

Seepage Recovery Lines

The District has constructed six miles (twelve 1/2-mile sections) of
drainage lines parallel to the East Highline Canal to recover canal
seepage losses. Total funds expended for seepage recovery lines has
been $492,000, and approximately 350,000 per year is budgeted for
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operation, maintenance and power costs associated with the seepage

recovery program.

Farm Delivery and Outlet Boxes

Since 1976, farm delivery structures have been installed or recon-
structed using standard designs to provide for better water control
and measurement of farm deliveries. Farm outlet structures have
also been installed or reconstructed to facilitate measurement of
excessive tailwater runoff which is the basis for penalty assess-

ments.

Automatic Controls

The District has installed remote electronic monitoring and control
devices at 22 locations including the All-American Canal and four
regulating reservoirs. Over $1 million has been expended on these
facilities.

Evaporation Ponds

Evaporation ponds have been constructed at 17 locations in the New
and Alamo Rivers to reduce inflow to the Salton Sea. Through 1882,
$1.5 million has been expended in this measure.

Irrigation Management Services Program

The Irrigation Management Services Program (IMS) was begun in 1981

as a two-year program sponsored by the USBR to provide information
to farmers to increase irrigation efficiency and is being continued
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10.

through 1985. The annual budget for this program is approximately
$170,000.

Improved Communications

All operational mobile equipment and vehicles have radio equipment
for immediate exchange of information with supervision and Water
Control. The District also has installed radio equipment in all the
Division offices (where water orders are received and processed) as
well as in the Operating Headquarters. Over $100,000 has been
expended to improve communication capability in the District.

Educational Programs

Educational programs and training sessions for farmers and District
personnel are imperative to the overall success of a water conser-
vation program. Imperial Irrigation District, through the Water Con-
servation Supervisor has implemented an educational program for
farmers participating in the IMS program. Monthly newsgrams, often
containing conservation information, are mailed out with water and
power bills.

Administration

Specific accomplishments under this section are difficult to define
as they are integrated with overall management of the District.
Such activities as water user penalties for tampering with gates or
assessments for excessive tailwater runoff are clearly associated
with the water conservation program but review of personnel require-
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ments and cduties would be undertaken as a part of prudent District

management.

A "Modified Demand Irrigation Trial® was implemented on oane zanjero
run in August 1983 and includes about 11,000 acres.

It is still too early to have any significant data on the results of
this program in terms of any water savings, or its possible effects
on District operations.

Water Savings

The total impact of the water conservation program expressed either
as total AF per year, or the accumulated water savings since 1976,
has not been determined due to time constraints. However, there
appears to be a downward trend in inflow to the Salton Sea, as well
as water deliveries at Drop No. 1 on the Ali-American Canal, since
the 13-Point Program was implemented in_ the mid-1870's. This is
illustrated in Exhibit IV.12 entitled "Water Deliveries, Conveyance
Losses, Precipitation and Flows to Salton Sea from Imperial
Irrigation District, 1955-1982." Further evaluation is needed to
estimate historic and projected future water savings from the
existing water conservation program. In broad terms, the figure
shows a trend of increasing diversion at Drop No. 1 and increasing
inflow to Salton Sea for the 1965-1974 period.

The District's past water conservation programs have reducd losses,
saved water, and reduced agricultural drainage into the Salton Sea.
This latter measurement is the prime indicator which shows the
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overall effectiveness of water conservation. Due to variations
from year to year in cropping patterns, weather, economic conditions
and other factors, it is necessary to compare Salton Sea inflew for
a series of years to obtain a reasonable measure of reduced inflow.

With reference to Exhibit IV.12 "Derivation of Components of Inflow
to Saltaon Sea," and comparing data in column headed "Imperial Irri-
gation District Inflow" for two 15-year periods shows the following:

15-Year Period Average 11D Inflow
1951 - 1965 “ 1,040,000 AF
1966 - 1982 951,900 AF

Reduction in Inflow «..ovvuvennn, 89,000 AF

This reduction is directly the result of the District's water
conservation programs during the past 15 years.
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DCRIVATION OF COMPONENTS OF
INFLOA F0 SALTON SEA

{(Values In 1000 Ac.Fr.}
Imperial Vallev Intlovw

Coachella Inflow

s t
; Hueasured 3 H H ] 1 T H
H and H H H : H 1 1
: Estaimated @ H 1 H H 1 1
t Inflow i H lLeoan H Leas f H 1 1
1 in Hew 1 Less : Component : Subsurface.: 1 - 1 :
: and Alamo ¢ Inflow : from 3 Iaflow t Impcrial ¢ Coachella Plus :
: River and : from ¢ Coachella from 1 I.D. t Valley : Coachella :
Year : Viecinity : Mexico Canal t West 1t Inflow : Inflow : Cenal : Total
(i 12} : {3} = 14} : {51 : {6) : {7} : (81 . 19}
1950 1,143 38 25 1,076 85 65
51 1,208 a7 29 1,140 108 108
52 1,258 a7 29 1,212 BS B8
53 1,378 a2 23 1,317 63 63
54 1,304 31 0 2% 1,244 72 o 12
1855 1,119 i3 5 29 1,036 BS 5 30
56 -1,170 78 10 28 1,053 11 10 Bl
57 1,084 73 15 25 967 53 15 63
58 1,080 106 20 29 925 S& 20 76
53 1,145 124 25 29 567 57 25 g2
1360 1,183 123 25 29 1,002 70 29 g9
61 1,168 117 34 t. 29 %88 84 34 118
62 1,223 134 338 2% 1,021 113 39 152
63 1,295 141 44 29 1,081 133 44 177
64 1,01] 106 49 2% §27 121 49 170
1565 996 113 54 F3:] Bo0 117 54 191
66 - 1511¢ 105 54 29 822 131 54 185%
67 1,125 LX) 54 29 945 128 54 183
68 1,108 107 54 z9 318 138 54 150
63 1,068 105 54 29 58O 142 54 196
1970 1,122 101 54 29 338 130 54 .18y
71 1,202 109 54 79 1,010 138 54 192
72 1,177 113 54 29 541 148 51 202
73 1,164 115 54 29 7 982 149 54 20)
T 1,236 112 54 29 1,040 142 54 197
1525 1,229 10l 54 23 1,045 159 54 213
18 1,289 104 54 29 1,002 161 54 215
17 1,130 109 54 29 g38 147 54 201
78 1,096 100 54 29 513 137 54 191
79 1,202 146 54 25 974 14) 54 195
19860 1,201 158 54 2% 560 134 54 188
1981 1,121 158 54 25 [:1:51] 1590 54 104
1382 1,018 159 54 29 BOS 145 54 199

{1} Calendar Year.

{2} Heasured flow in Hew and Alamg Rivers ot Salcon Sea plus tnflovw from drains
liguing directly into Sea.
Moasured surface flow of Mew and Alamoc Rivers at Internatienal Boundary,

{ Portion of secpaoge from Coaechella Canal eatimated to encter Salron Sva via
imperisl Valley,

(5] SUb?urfacu flev entering Imperdal 1.0, from west which L» intercepred by
drainage systenm.

(6} Colunn’ (7)1 tess (3}, {4} and {5].

{7) Coachella inflcw as repocted by USCS through 1972, from 1973 amount tahen fren

lovnil Weels® declaracion of August 31, 1983 (Exhibit 11} and is “dratnage

wvater dxscha:qe from Coachella Valley.”

(8} Same ax Column (4}.

191 svs of Colwmns {7) and {8},

Exhipit IV.12



12.

Surmar

The Imperial Irrigation District has demonstrated, through actions
and policies of its Board of Directors, an awareness of the need for
efficient water use within the District and the need to reduce
inflow to the Salton Sea from the District. Water conservation
measures, both structural and nonstructural, have been implemented
and have been effective to varying degrees.

Additonal water conservation measures have been suggested by the
Department of Water Resources and the U.S. Bureau of Reclamation.
These measures are the subject of on-going studies and when
completed, will provide a basis for expanding current water conser-
vation practices. The Board has, and will continue, to assure that
available water supplies to the District will be utilized in a reason-
ahle and beneficial manner.
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TABLE 1IV.4

Comparison of Water Supply, Irrigated Area
and Inflow to Saltcen Sea from
Imperial Irrigation District (a)

Water Inflow Amount of Inflow to
Year Received to Water Salton Sea
(Last at Salton Irrigated Received Per
Year of Drop No. 1 Sea Area at Drop No. 1 Irrigated
5 Years) 1,000 AF 1,000 AF 1,000 AF Per Irrigated Acre Acre
1964 2,931 584 432.3 6.8 2.3
1965 2,859 943 . 431.9 6.6 2.2
1966 2,831 230 432.3 6.5 2.2
1567 2,785 915 435.5 6.4 2.1
1968 2,748 882 437.6 6.3 2.0
1969 2,729 893 439.6 6.2 2.0
1370 2,755 921 440.6 6.3 2.1
1971 2,768 938 441.5 6.3 2.1
1972 2,794 945 441.,3 6.3 2.1
1873 2,824 958 442.0 6.4 2.2
1974 2,903 980 443.8 . 6.5 2.2
1975 - 2,952 1,012 447.6 6.6 2.3
1876 2,932 1,010 450.9 6.5 2.2
1877 2,901 1,001 454.0 6.4 2.2
1978 2,844 988 455.5 6.2 2.2
1979 2,791 974 457.4 6.1 2.1
1980 2,744 957 458.72 6.0 2.1
1981 2,741 933 459.3 6.0 2.0
1982 2,706 907 460.4 5.9 2.0
1983 2,655 881 459 .2 5.8 1.8

(a) Amounts based on five year average
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CHAPTER V

OTHER PROGRAMS FOR FUTURE CONSIDERATION

INTRODUCTION

Included within this chapter are programs which may be considered in the
future when formulating water conservation plans. Some of these are par-
tially incorporated within existing conservation programs; others are
included within the 1985 Plan presented in Chapter VI. Other programs
may appear meritorious after more extensive monitoring and evaluation
and, therefore, were included. The District is open-minded to all sugges-

tions.
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B.

C.

STRUCTURAL PROGRAMS

L.

Improvement of Measurement Structures

Begin making changes to the existing weir/orifice measuring struc-
tures to improve their accuracy.

Pipelining

Conveying water in pipelines is a costly but effective method to
eliminate seepage and evaporation, but some water would be Tlost
through leakage at joints.

Desalinization

Desalinization of Colorado River water, or reduction of induced salts
upstream of delivery to the District system would eventually reduce
the need for water to leach out the excessive salts, since reclaimed
land would thenceforth be irrigated with nonsaline water. |

OPERATIONAL PROGRAMS

1.

Standard Delivery Head Increments

Standardizing delivery head increments allows "matching" of orders
to reduce spill.

Sequential Water Deliveries

Sequential water deliveries allow timely movement of water deliy-
eries.
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D. ADMINISTRATIVE

1. Water Allotment

The District has never been required to allocate or 1imit water deliv-
eries. In fact, within system capacities, the District attempts to
deliver to each water user the amount of water ordered.

Allocation of water is widely practiced in California an the irri-
gated West, This is frequently the case where project water is a
supplemental supply to groundwater. It is also necessary where the
project supply is barely adequate to meet minimum water requirements.

Water can be allocated in several ways, including but not Timited to:

a. Delivery alloation - for example, 1 cfs/20 acres, or other
acreage amount;

_ b. Annual uniform limitation, for example, 5 AF/Ac., perhaps
allowing transfers between water users;

c. Crop allocation - for example, cbnsumptive use plius leaching
requirement divided by 70 percent efficiency;

d. Allocation based on assessed value, land only.

Z. Water Rates

The District's current water rate schedules are given in the Appendix.
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It is frequent]y suggested that water rates should be increased sub-
stantially to encourage conservation. However, others, including
members of the Water Conservation Advisory Board, suggest that those
that have excessive tailwater runoff or use excessive amounts of
water be charged.

These suggestions would lead to either or both tailwater charges,
such as the current tailwater assessment, or escalating water tolls
such as those in Water Rate Schedule No. 1A.

The foundation was laid in the 13-Point Program %o prepare for
possible escalating rates for annual water use, by Item 10 therein,
which provided for "The initiation of record to reflect accrued
water use per acre per parcel through computerized billing process
for period July 1 to June 30 for each year.®

The District's water rates have been set, and revised periodically,
on the basis of providing only the necessary funds to meet budgeted
expenditures, primarily operation and maintenance of the water
systems. However, in 1976, and subsequently, the rates have bean
increased to provide funds for the District's comprehensive water
conservation programs, the current amount being $1.75/AF.

It is expected that perjodic consideration will be given to imple-
menting certain rate structures to further encourage water conser-
vation, especially if other programs are not effective,

Incentives

Proposals have been presented from time to time for the Dictrict to
offer reduced rates as incentives to encourage such on-farm conserva-
tion measures as installation of tailwater recover systems or reser-
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voirs. Another suggestion has been that reduced rates be offered
to water users whose irrigation management practices do not permit
excessive tailwater runoff. These propoals should be studied
periodically and brought forth for consideration by the Board.

Several types of incentives could be established based on volumetric
measurements of tailwater such as:

a. Deferral of per-acre water conservation assessment;
b. Cash awards;
¢. Credit on future bilis:

d. Recognition in the form of award dinners, Irrigator of the
Year, publicity, etc.

Conservation Plan for Nonagricultural Use

Coordinate with local agencies and users to develop water conser-
vation plan for municipal, industrial, and recreation/wildlife uses.
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E.

ON-FARM

Crop Restrictions

A conservation tool, often suggested, is to reduce demand by growing
of crops having Tow water requirements. This should not be necessary
in Imperial Valley in the foreseeabhle future and is not an acceptable
measure for the District to consider.

Retricting Tail Water Runoff

Many suggestions have been made in the past to restrict the rate of
tailwater runoff by physical means such as smaller pipes. The
current maximum size of outlet pipe in tailwater structures or any
inlet to District drains is 12-inch diameter. Proposals that this
be restricted by inserting an 8-inch diameter "choker"™ pipe, or
similar devices, have been made.

To date, these suggestions have not been implemented primarily
because such restrictions would cause trash to plug up the pipe more
readily. It seems more practical to reduce the quantity of tailwater
by improved irrigation management, or other alternative such as tail-
water recovery.

Reduce Excessive Leaching

Develop programs to control leaching on sandy soils.
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F.

PROGRAMS SUGGESTED BY QTHERS

L.

USBR Proposals

In its Draft Special Report, dated September 1983, the USBR concludes
that ‘"cost-effective water conservation opportunities are
available to the District.® Exhibit V.1 is taken from Table 24 of
the USBR report, which shows the features they propose be considered.
The USBR proposes that "a natural progression for consideration of
further detailed study leading to authorization and funding of the

water conservation program implementation would concentrate ini-
tially on these features producing the most predictable results”
(underscoring added).

The USBR initiated an additional study in October entitled "Imperial
Irrigation District Canal Lining and System Improvement,” (CLSI)
investigation, in which the District has agreed to participate.

The first purpose of the CLSI investigation is "to further study the
application of water conservation measures...," and the initial
effort will be to acquire additional water flow data.

Several administrative programs are suggested:
a. Distribution based on total demand (sequential irrigation);
b. Enhanced water accounting/automatic data processing;

c. Sliding water rates/incentive rebates.
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Exhibit V.2, taken from the Bureau's Figure 13, is the proposed
implementation schedule, This schedule indicates that construction
would take place beginning in 1990 with the interim period dedicated
to additional studies,

Department of Water Resources

In its report dated December 1981, entitled "Investigation under
California Water Code Section 275 Use of Water by Imperial
Irrigation District," the California Department of Water Resources
(OWR) suggested therein three priorities of improvements:

a. Nonstructural

1) More flexible deliveries;
2) Improve on-farm irrigation techniques;
3) Expand use of irrigation management scheduling.

b. Structural

1) Line canals/laterals;

2) Expand seepage recovery system;

3) Construct more regulating reservoirs;

4) Expand electronic monitoring controls;

5) Expand use of tailwater recovery systems.

c. Lipe All-American Canal.

The Department of Water Resources made an attempt to estimate the
annual amount of water which some of these improvements would save,
based on District records, not on any extensive field investigation.
In Table 15 of the DWR report, DWR estimates water savings from
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s .

lining the All-American Canal, lining District canals and laterals,
and expanding the seepage recovery program. However, for all the
remaining improvements identified, DWR estimates that "A combination
of these programs,..could save 228,000 AF, including 178,000 AF of
leaching water and tailwater and 50,000 AF of canal spills." The
DWR suggests in the same Table 15 that "an operations plan is re-
quired to determine the most effective and economical level of devel-
opment for each program {(which) should complement the others, not
duplicate."

Citizens' Salton Sea Committee: Junme 1, 1976

Farly in 1976 a group calling itself the "Citizens® Salton Sea
Committee" approached the District Board asking for its cooperation
in finding solutions to the rising elevation of the Salton Sea.
District directors and staff met with this group for several meet-
ings mainly to provide data. On June 1, 1976, a subcommittee of this
group presented written recommendations to the Board, a copy of
which is included in the Appendix, Summarized below are some of the
major recommendations from this subcommittee:

Joint Assessment and Recommendations - Short Range (July 1976 - June
1979)

a. Initiate arn immediate program of water use, and control the
flow of drainage to the Sea:

1) Begin spreading water on District lands, Fish and Wildlife
lands, and volunteer private lands using drainage water at
ne charge;

2) Reduce delivery {(to District) at Drop No. 1 by five percent
below 1975 usage;
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3)

4)

9)

Study intercept or lateral to be placed along east side of
Alamo River; pond and reuse in Vail system;

Initiate a program to educate water users; step up efforts
to patrol wastewater offenders;

Accelerate current program of management ponds.

Establish an incentive conservation water-use program:

1}

2)

Increase water rate for five AF/Ac. per year or less by 50
cents to one dollar-for lands using drainage pipes larger
than eight-inch diameter or outflow greater than 1.2 cfs
with a six-inch head. Apply sliding scales beyond five
AF/Ac.; add $1/AF for each step (5-8, 8-12, 12-16, 16-20,
20-24 AF/Ac)

A1l funds collected above $3.50/AF should be earmarked for
system improvements which can reduce waste and improve
delivery techniques.

Allow any water user to apply to ‘improve outlet:

1)

Instali standard and certified structure with an eight-
inch diameter drain pipe six inches below field grade at
Tandowner's expense.

Long-Range Recommendations:

1)

Contact State of California Water Resources Control Board
and Border States Commission seeking assistance in plan-
ning and implementation of conservation plan.
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2) Establish long-range planning board, including representa-
tives of political subdivisions {(including Mexico) to co-
ordinate all planning regarding Salton Sea and Colorado
River delta.

3) Engage a technical investigator.

Suggestions from Individuals

In 1974, a prominent Valley farmer submitted written suggestions for
consideration by District Water Department staff relating to water
conservation, primarily tailwater runoff. This farmer's suggestions
are summarized below:

a, Surface runoff charges -
When tailwater exeeds ten percent of delivery:
Triple charge for amount over ten percent.

Exception 1: Limit to five percent for no crop.
Exception 2: For runs longer than one day, charge for
excess only for the day water is wasted.

b. Measurements -

Three measurements, seven hours or more apart, used to determine
amount of runoff...measurement OK after delivery stopped.

c. Notices -

Immediate notice to water user upon determination of excessive
runoff.

V.11



Adjusting Deliveries -

If requested to do so, District should make reasonable effort
to adjust delivery.

Reducing or withholding orders -

District should reduce orders only where very high percentage

of delivery can be prevented from going into Salton Sea.
Notify water user and irrigator immediately.

Explain foregoing program to all water users; try the program
for six months, including information on runoff measurements.
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CHAPTER VI

WATER CONSERVATION PLAN

A. INTRODUCTION

This Chapter brings together on-going water conservation programs and
jdentifies additional efforts that will further enhance the District's
and its water users' effective use of Imperial Valley's valuable water
supply.

The District finds that a comprehensive water management plan to guide
future water supply, distrfbution, use and disposal will be necessary to
~ensure adequate water supplies and effective use. Such a plan is
required to focus on water management activities, establish priorities,
and to allocate monetary and water resources available to the District.

The Plan consists of:

1.  Measurement and analysis of water supply, distribution use and
dispasal to define current quantities and to serve as a basis for
defining priority actions and to assess the effectiveness of
actions taken;

2. A comprehensive plan framework to provide a vehicle for specific
activities;
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3, Potential actions which may be useful for effective water manage-
ment;

4, Evaiuation and Pilot Programs to assess the effectiveness of poten-
tial actions;

5. Major emphasis being placed on cooperation, coordination, and
education.

The District water operations staff is composed of technicians, pro-
fessionals and managers experienced in operating and maintaining the
District's vast irrigation and drainage system. Their major responsi-
bility is to deliver water to water users in the amount ordered at the
time required, and at the lowest possible cost.

The water users are experienced in applying water to crops, in the

proper gquantity, at the right time, and uniformly so as to produce crops
which will yield a maximum profit.

There is strong need for integration and understanding of District and
water user operational capabilities, limitations and needed adjustments

of both activities to further maximize water delivery and use effec-
tiveness.

The short-term program:

1. Develops criteria for a water measurement program needed to
assess deliveries, spill, tailwater, consumptive use and leach-
ing quantities, and establishes a planning function to develop
planning policies and long-range plans;
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2. Defines the current water conservation program underway and
budgeted, including costs.

Before Tlong-term programs can be implemented, detailed analyses of data
gathered during the short-term will be required. However, several long-
term goals which can be identified are: virtually all laterals and most
main canals will be concrete lined; all major structures will be remotely
controlled; and a computerized control system will be in full operation
performing the major monitoring, controlling, measuring, and recgrd-
keeping functions of District water operations. The District will con-
tinue to coordinate and cooperate with water users to achieve the highest
practicable overall efficiency in water use in Imperial Valley.

The Plan must be subject to change as conditions mandate. It should
serve as a flexible framework in which to guide and coordinate activi-
ties.

It-1is a general plan, and will need to be reviewed annually to analyze

its effectiveness. During these reviews, the propesals offerad by
various individuals and groups, described in Chapter V, should be re-
examined and considered for possible implementation. This would apply
especially to such proposals as water charges or incentives, which should
be considered if other programs are not being as effective as antici-
pated.

NEED FOR ACCURATE MEASUREMENTS

Clearly, knowledge of water received by the District, and its distribu-

tion, delivery, use and disposal is basic to the operation of the
District.
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Accuracies of present water-flow measurements, while acceptahle for
overall distribution of water, and even for billing purposes, are not
necessarily sufficient to determine specific types of losses. Seepage
losses, although apparently significant in annual quantities, based on
District records, are not a large percentage of the total water inflow,
and are known to vary from place to place, and time to time. If flow
measurements are accurate only within ten percent, plus or minus, and
percentage seepage losses are less, such losses cannot be determined with
reliability.

The purpose of the water measurement program is to:

1. Define more closely how water is used and disposed of within the
District;

2. Provide information to establish water use and conservation cri-
El ¥
teria;

3. Measure conservation accomplishments.

For each element of the internal District water balance there are wide-
ranging differences in measurement requirements, precision and accuracy
attainable, reliability, applicable methods, procedures, manpower needs,
processing techniques and costs. Because of the large amount of water
delivered, the number of farms, miles of canals and complexity of the
distribution and drainage system, any method or procedure to measure,
compile, process, evaluate and report necessarily involves a significant
expenditure of management effort, funds and manpower. Compilation of
the data required could range from minor expansion of the present



program through some additional measurement and estimation and some
reevaluation of this data, to detailed measurements of all or nearly all
of the water guantities involved.

The USBR/IID cooperative study during the next two or three years will

emphasize the accurate measurements of water flows, which will require
the installation of additional measuring devices and recorders.

WATER MEASUREMENT AND ACCOUNTING PROGRAM

The water accounting measurement program has two principal objectives at
this time. The first and foremost is to make those measurements
necessary for the delivery of water. These are termed operational
measurements. A  secondary objective is to obtain those measurements
helpful and necessary in determining the disposition of water within the
Imperial Irrigation District. Over the years the measurements r%qu%red
for operational purposes have been taken and recorded.

Measurements made by the District include:

All-American Canal flows

Deliveries from All-Bmerican Canal to Main Canals

Lateral Canal Headings

Farm deliveries

Spills (sample)

New and Alamo River flows at Mexico, and at discharge
to Salton Sea

Drainage ditches discharging into Saiton Sea

Drainage sump discharge

Other measurements as required
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The supplemental measurements necessary in preparing a water balance
have not been made in any significant number until recently. The prin-
cipal objective of the Imperial Irrigation District is to deliver water
for farm use, which it does effectively. Information for water balance,
however, requires additional measurements finciuding a more accurate
definition of tailwater runoff, canal spills, and generally those things
which involve the disposal of water,

The District has historically made numerous measurements of flows
required for operational purposes. Within the Tast several years, this
policy has changed and measurements are currently being made of canal
spills, some lateral headings, some field deliveries and tailwater
structures.

Over the years accurate measurements have been made of the amount of

water which is flowing into the Salton Sea from the District. This flow
includes tailwater runoff, leaching water, canal spills, rainfall, sub-

‘surface inflow and surface inflow from outside the District, sewage,

etc. The problem in preparing a water balance is that there is some
difficulty in separating the total inflow into the sea into all of its
various components.

The District has a goal to use water as effectively and efficiently as
practicable. To reach this goal it is recognized that an accurate
accounting of the water 1is necessary. With this information, it is
possibie to define and evaluate means of conserving water. Accurate
measurements will allow for the continuing efforts by the District to
effectively manage the distribution of water.

Any water accounting procedure must be reasonable, practical and cost
effective. The programs are being funded by the District and its farmers,
and there are limited resources. It must be recognized that
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measurements being requested are in a gravity system being exposed to all
of the elements of weather, vegetation, algae, etc.

In considering the water accounting program, the extremely large number
of facilities must be considered, as previously described in Chapter III.

There are about 1,800 service pipes within the District. These service
pipes provide water for domestic uses, stock watering, small irrigations
and other miscellaneous uses, and range in diameter from two to six
inches. Thesa service pipes provide a very small amount of water when
considering the whole, and metering would not be practical.

Therefore, water delivered through service pipes has been and will con-
tinue to be estimated. A better estimate of the quantity could be made
with a survey procedure using random samplings.

Many of the features noted above are measured directly and some are

equipped with recorder chart equipment. Most of the measuring locations

are on facilities where flow 1is relatively constant over a 24-hour
pericd, and the flow volume is determined based on the observed flow,
assumed constant over a 24-hour period.

The entire distribution system is extremely complex and there are a
number of variables. As an example, not all lateral canals have spills
to drains. Some of the Tateral spills flow into adjacent canals and the
water becomes available for reuse.

The system is an open-canal system without a significant amount of
storage, but water must be ordered and scheduled before it is delivered,
Changing weather such as high winds, rainstorms, etc., can affect the
delivery pattern.
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The District has an obligation to provide water to farmers and others as
required. Although the demands on the system are not under the control
of the District, it must ensure there is sufficient water to meet the
needs, and this water must be delivered when and where it is needed.

Metering and measuring in a gravity system are considerably more complex
than in a pressure system. Propeller-type meters are not usable in most
instances because of algae and debris in the water. The District is
evaluating recently developed electronic equipment which uses computer
technology to totalize flow data.

1. Measurement and Accounting Principles

In developing a water accounting program, the significance of
the quantities must be carefully considered. As an example,
the USGS rates a gauging station with an accuracy of 95 percent
as an "excellent" record. Assuming the gauging station: at: AAC
Drop No. 1 is measured with an accuracy of 95 percent, there
could be a deviation of plus or minus 125,000 AF. This is a
very large quantity of water, and any measuring program must
consider the accuracy obtainable under reasonable means. It
must be borne in mind that more detailed measuring of major
guantities of water does not result in itself in water conser-
vation.

A major item in the accounting procedure is processing. Data
must be obtained, reduced and compiled. Reduction of graphical
data from stream-flow recorders requires a significant amount
of time. The District is currently taking steps and utilizing
computers to aid in data reduction and compilation. It is also
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investigating the use of computer information to obtain stream-
flow measurements directly. The responsibility for processing
the information must be borne by those who are knowledgeable
about the needs and purposes for which the data will be used.

Any data collection program reguires an evaluation of the data
and proper summaries which are usable to evaluate the overall
program.

It is necessary that those invelved in data collection be
directed, at least in principle, by those utilizing the data;
otherwise, unnecessary and useless data will be collected at
excessive costs.

FUTURE WATER REQUIREMENTS

Past and current water requirements for Imperial Valley have been met by
diversions from the Colorado River and delivered by the District to water
users. Before Hoover Dam was built, diversions were sometimes limited to
the available supply in the River near Yuma, Arizona. Since completion
of Hoover, the District seldom has been limited in diversions, and the
quantity diverted was considered to be equal to the water requirement of
the Valley, including operational losses within the conveyance and agri-
cultural systems. The conservation measures should reduce these losses,
thereby resulting in a Tower water requirement.

Historic records are normally analyzed to estimate or forecast future
water requirements. Subsequently, estimates are made of the reduction in
losses which will result from water conservation programs.



However, it is important to consider whether the District has reached a
peak in water use. Annual use of water has varied considerably over the
years due to changing cropping patterns, climatic conditions and other
factors. During the ten year perjod from 1974 through 1983, the annual
inflow at Drop No. 1 ranged from 3,072,000 AF in 1974 to 2,417,000 AF in
1683, a variation of 655,000 AF or 27 percent.

As described earlier, the District has regularly computed consumptive
use for the actual acreage of crops for each year, using acceptable unit
values of use, By adding leaching requirements, other uses and losses,
the annual requirement is determined.

The USBR, in its 1983 Draft Report, discusses the apparent discrepancy

between computed requirements and actual historic diversions, and con-
cludes as follows:

“These results indicate that traditional methods such as Blaney-
Criddie are adequate for estimating consumptive use for sizing a
distribution system. However, such methods appear to over estimate
irrigation reguirements by about 5 percent because the water contri-
buted by the regional groundwater system is not considered. The net
result is that estimates of project irrigation efficiency may be too
high. Direct measurement of consumptive use with a neutron probe is
more accurate and precise in determining actual irrigation efficien-
cies. Therefore, the downward adjustment in the consumptive use
value used in the water budget estimated for the District is
justified."
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District staff do not necessarily agree with this conclusion. Use of
the neutron probe to determine consumptive use may not be applicable to
Imperial Valley due to the high water table.

The conclusion herein is that a comprehensive study by highly qualified
people is necessary to make a reasonable and reliable forecast of future
water requirements in Imperial Valley, taking into account the basic
advantages over other agricultural areas including soils, climate,
reliable and low-cost water supply, and open gravity system.

It should be recognized that, with the wide variety of crops which have
been and can be grown in Imperial Valley, acreage of most crops varies
from year to year due to many reasons. In the future, increased double
cropping and transplanting may increase total water requirements.
Another consideration is that increasing water costs in other areas of
the southwest may result in acreage of certain crops shifting to I@peria]

Valley, and this shift on water requirements must be considered. T

The need for water to cool geothermal power plants being constructed in
the VYalley has been described earlier. Developers of these plants have
expressed the desire to acquire water allocations of salvaged water
through contributory funding of conservation projects.

A study should be initiated, perhaps by a cooperative agreement with the
University of California, to forecast future water requirements for
Imperial Valley.
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POTENTIAL SAVINGS BY WATER CONSERVATION PROGRAMS

The Bureau and DWR, in their respective studies, have made estimates of
the total annual amount of water which might be saved by water conserva-
tion projects. These estimates are not supported by detailed technical
analyses, but are based upon review of existing records furnished by the
District.

Furthermore, estimating the breakdown of losses required these investi-
gators to make numerous assumptions such as percentage of a particular
loss which might be salvaged by water conservation programs or projects.

The Bureau, in dits 1983 Draft Report, identified "Potential Water

Canservation," in the total annual amount of 350,000 AF, if all water con-
servation "opportunities" were implemented,

The DWR in its December 1981 report estimated (Table 13 thereih) %hat

438,000 AF/year “could be saved" from the quantities of “water being

lost."®

The engineering firm of Bookman-Edmonston Engineering, Inc., (B-E) a
consultant to the District in preparing this Plan and in certain litiga-
tion matters, has prepared independent analyses of losses and potential
water savings. Because of the time constraints imposed by I1ID, and the
complexity of the factual data and issues involved, B-E's reports are
reconnaissance level in scope. The conclusions expressed by B-E are con-
sidered sound, but are subject to revision as more detailed information
and more complete analysis become available.
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Bookman-Edmonston concluded in its study that, based on a water balance
for the years 1977-1980, the following quantities of water were iden-
tified from the system each year:

Loss
Item {1,000 AF)
Conveyance Losses:

Net Canal Seepage and Evaporation 263
Operational Spills 136
Tailwater 327
Leaching 236
Total 937

Seme of the losses would not be recoverable. These inciude:

Canal losses from evaporation;

2. Leaching water required to maintain suitable conditions for grow-
ing crops;

3. Some tailwater;
Losses which under any conservation system would still accur, such
as canal seepage and operational carriage water.
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The unique conditions within the District which contrel irrigation
(including climate, distribution, irrigation and drainage systems, water
quality and soils), dictate that some water could not be recovered or
conserved. Potential conservation ampunt estimates are shown in the

following tabulation:

Loss
Item (1,000 AF)
Conveyance Losses:
Canal Seepage 100
Operational Spills . 100
Tailwater 125
Deep Percolation 0
Total ' 325

FINANCING WATER CONSERVATION

Past funding of projects related to water conservation has been
accomplished using a portion of the revenues from water sales as
described earlier.

It is anticipated that future water conservation projects and programs be
funded in the same manner. However, during recent months, proposals that
water conservation projects be paid for by "others" have been made. This
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idea is believed to stem from the Bureau's study and draft report of
Water Conservation Opportunities, in which estimates are made of water
losses which might be salvaged within Imperial Irrigation District.
Furthermore, assuming that the District now delivers the full agri-
cultural water requirement to farmers, it appears that such salvaged
water could be available for use by other California entities, who might
be willing to finance conservation projects in exchange for use of the
salvaged water.

By Resolution No. 8-84, adopted January 24, 1984 (see Exhibit VI.1}, the
District invited "other members of the Seven Party Agreement, the Bureau
of Reclamation and beneficial wusers, including geothermal industry,
within the District...to discuss water conservation opportunities......
including the cost and method of payment for such conservation, and the
potential use by the District and other members of the Seven Party
Agreement of the water thus conserved."

It is unknown at this time if or when agreements might be made which

would provide moneys to the District from any of these other parties.

Discussions have taken place, but no firm agreement appears imminent,
hecause the two main components of any agreement - water guantities to
be salvaged and cost of specific water conservation works to salvage the
water - have not been determined. Studies to delineate these components
will be necessary.

The Bureau's new study "Imperial Irrigation District Canal Lining and
System Improvement" (CLSI) USBR Draft Plan of Study, July 1984, has the
purpose to "further study the application of water conservation measures
to existing Imperial Irrigation District irrigation facilities, opera-
tions, and practices in promoting more efficient use of water, and to
develop an additional water supply for future needs in the District and
in Southern California.”
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RESQLUTION NO. 8-84

WHEREAS, the Imperial Izrigation District is respon-
gible for delivering Colorade River water to certain lands
within Imperial County for agricultural, domestic and indus-
trial uses; and

WHEREAS, the District has rights to certain portions
of the waters of the Colerade River, such rights having been
perfected at the heginning of this Century and having been
recognized by Congress, the Supreme Courts of the United States
and the State of California, and other individuals and enti-
ties; and

WHEREAS, the District, formed under the laws of the
State of California, cperates and maintains a vast system of
water control, conveyance and distributicn facllities, and an
extensive drainage network; and

WHEREAS, it is the policy of the United States and
the State of California that the general welfare reguires that
water resources be pﬁt to beneficial use to the fullest extent
of which they are capable, and that the waste or unreasonable
use or unreasonable method of use of water be prevented; and

WHEREAS, it is also the policy of the United States
and the State of California that E£ull utllization of water
resources requires that a maximum effort must be directed
taward maintaining the highest possible water guality; and

WHEREAS, the District believes that the members of
the Seven Party Agreement should use their best efforts to see
that all Colorado River water to which they are entitled be
put to beneficial use to the fullest extent possible and that
all appropriate measures are implemented to maintain salinity
concentration at or below levels presently found in the lower
Coloradeo River; and

WHEREAS, the Board of Directors of the Distriet, in

recognition of federal and state policy of water conservation,

]
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has previously adopted structural and non-structural water con-
servation programs; and

WHEREAS, the District recognizes that additional con-
servation measures might make more water avallable for benefi-
cial use within the District or be available to lower priority
users according to the Supreme Court ruling in Arizona v.
California and the provisions of the Seven Party Agreement.

’ NOW, THEREFORE, BE IT RESOLVED AS FOLLOWS:

1. The Imperial Irrigation bDistrict shall expand
its water conservation programs including, but not limited to,
increased water conservation educational programs for valley
farmers, increased emphasis on canal lining, water regulation
reserveirs, and other structural improvements with the goal of
reducing inflow to the Salton Sea 100,000 acre feet by July 1,
1985,

2. That the Bureau of Rgclamation continue with
its evaluation of water teonservation opportunities in the
pistrict in order to determine the amount of water which could
be salvaged and the cost-~benefit of the conservation methods
recommended.,

3. The District‘is willing, and invites the other
members of the Seven Party Agreement, the Bureau of Reclamation
and beneficial users, including geothermal industry, within the
District, to meet with officials of the Imperial Irrigation
District te discuss water conservation opportunities in Imperial
valley, including the cost and method of payment for such con-
servation, and the potential use by the District and other mem-
bers of the Seven Party Agreement of the water thus conserved.

o

PASSHED AND ADOPTED this 24th day of January, 1984.

Coples: IMPERIA IGATION DISTRICY
tresident

el By L LY
Shreves cassMIILE e Preéfﬁunc

Lrzal wLy 25, 1911 Of-.

Wilson y .
Genoral Fllnx & By (NS f @(;{‘5

Secretary




Other means of financing, such as loans or bond sales, may be cansidered
at some future time, as will increased rates or assessments if deemed
necessary.

The Bureau's Draft Special Report dated September 1983 contained an esti-
mate that the capital cost of "cost effective" programs would be $131
million. The District has not evaluated this estimate, but is now par-
ticipating with the Bureau in the new study on an equal cost-sharing
basis. It is anticipated that estimates of costs and quantities of water
savings will be refined at the conclusion of this study. District staff
will continue independent studies as well and may recommend retaining
consultants for this purpose.

Expenditures on water conservation projects and programs, structural

improvements as well as management programs, shall be made at the maximum
level commensurate with funding capabilities.

1985 AND SHORT-TERM CONSERVATION PLAN

1, Introduction

Short-term plans are those which will be implemented from 1985 to
1989. During this period, the emphasis will be on data collection
and analysis to formulate long-term plans. The structural programs
identified in the short-term plan are those which have proven to be
beneficial.

A summary of the 1985 plan elements and the associated cost is pre-
sented in Table VI.I.
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TABLE V1.1

1985 PLAN SUMMARY

COsT
PROGRAM THOUSANG 3
WATER BALANCE ACCOUNTING
Delivery Accounting G
Tatlwater Monitoring 280
5pill Monitoring )
Canal Seepage Study g
Leaching Requirement 57.5
STRUCTURAL PROGRAMS
Canal Lining 2,250
Regulatory Reservoir 1,200
Hon Leak Gates 10
Remote Control Equipment 180
OPERATIONAL PROGRAMS
fRemote Contrgl Study 80
Personnel Training 7*
ADMINSTRATIVE PROGRAMS
Additional Personnel 200
Tailwater Assessment 325
EDUCATIONAL PROGRAMS
Pilet Tailwater Recovery Systems 300
Conservation Education 2.5
Field Irrigation Demonstration 2.5
Irrigatton Training 7.5
CO-OPERATIVE PROGRAMS
{S8R Co-Dperative Study 162
USDA Lateral Fluctuation 250
DWR/USDA Drain Water Reuss 2
Fish & Game Drain Water Reuse 160
UsBR Irrigatien Scheduling 200
RESEARCH PROGRAMS
Spill Interceptor Study 50
Hodified Demand irrigaticn 3
Computerized Water MGMT. Study 7.5
OVERHEAD CHARGES 710.8
Subtotal 6,307.3
* Items are included in the Operation
and Maintanance Budget - 935

Total

6,402.3
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Water Balance Accounting

Delivery Accounting Program

The District's present water billing policy is to charge for
water ordered, which may differ from water delivered. For
billing purposes, a flow of one cfs for 24 hours is considered
to be two acre-feet. Unless the zanjero must deliver a dif-
ferent flow rate due to physical limitations, the user is
billed for the amount ordered. Users are billed for increases
in water orders but are not given credit for decreases, in
accordance with the 21-Point Program.

Wwhen a user has his delivery changed from one headgate to
another on the same canal, the charge 1s prorated between the
two accounts based on time of run for each headgate. If a user
is allowed an additional few hours to finish an irrigation, the
billing is prorated.

It is obvious that present billing records cannot be used to
account for the actual quantity of water delivered to users.
In 1985, an accounting procedure will be adopted which will pro-
vide for separate accounting of water delivered and water
billed.

Tailwater Monitoring Program

The current program, in effect since 1976, of monitoring
tailwater runoff and applying assessments for excessive runoff,
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has been described earlier.

This program has lost a great deal of its effectiveness for
several reasons, mainiy:

(1) Limited times which tailwater can be checked;

{2) Provisions which allow water users to move water to
another field.

The purpose of the program has been to encourage water users to
reduce tailwater by ordering less water, cutting back the
stream size, or changing their sets at the proper time.

The Water Conservation Advisory Board has been discussing this
program, with the intent of proposing revisions. The Board has
supported the District's program and seems to feel that efforts
must continue to monitor tailwater and apply assessments to
reduce excessive tailwater.

At the public hearing on September 20, 1984, those water users
who testified seemed to oppose the use of recorders on all
tailwater structures. However, no constructive suggestions
have been presented to modify the program.

The District Board authorized several changes in the tailwater
monitoring program at their November 6, 1984 regular meeting.
The first was the adoption of a resolution revising Regulation
No. 39, providing for standardizing tailwater structures. A
copy of the new regulation is contained in the Appendix.
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In 1985, working with the Advisory Board, District staff will
recommend a revised tailwater monitoring program which will
replace and supersede the 13 and 21-Point Programs.

The District Board has also authorized a tailwater monitoring
study program to aid in revising the existing assessment
pragram.

Description of Program:

Lease/purchase several recorders from different companies
1o determine the best type.of recorders to purchase for
the rest of the study;

Begin to install recorders on up to 15 percent of the
fields to monitor tailwater and delivery;

Determine what is "reasonab}e“ tailwater;
Identify high tailwater farms;
Evaluate the effectiveness of the current assessment

program.

To evaluate the effectiveness of the current assessment
program, a reporting procedure was also put into effect in
September 1984 and the reports are included as Exhibit VI.2.
The purpose of this report is to track the checks made on every
tailwater structure,
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ITL - 000 -~ TATLUATER MONITOHILG SUITIARY

¥onth  October, 1984
HEADS SPILLING OVER 15%
Date HEADS RUNNING First Check Assessed
Total | Checked % Heads % Heads E.
1 514 Lse | 89.1 1 | 2.7 3 | 0.6
2 5L6 496 90.8 20 3.7 11 2.0
3 583 s08 | 87.1 31 5.3 10 | 1.7
I, 550 L91 | 89.3 25 L.5 5 | g.o
5 560 L85 | 85.4 23 L.0 g 1.
6 541 LL6 | 82.4 22 L. 7 11.3
7 155 | 386 | 8L.s 16 | 3.5 5 1.
g Let 1L | 85.2 26 | 5.3 10 | 2.
9 538 170 | 87.4 27 5.0 10 | 1.9
10 523 142 | 8L.5 21 | 4.0 1c | 1.0
11 503 130 | 85.5 20 1.0 12 | oz.t
| 12 506 127 EL.L 22 L3 & 1 1.2:]:
|13 W | w27 | e9a 21 | h.k 7 ] 1.
14 403 342 | 8L.9 12 3.0 L i
L 15 152 | 390 | m4.3 17 |38 1 5 lia
1 500 107 | 81.L 19 3.8 i
P17 s | w0 | se.u 12 | 3.4 o |z,
i 18 533 170 | ga.2 36 6.2 | 1 | o.a
| 19 531 wir | oanag o4 5.5 L 1 |1,
| 20 L77 1 k21 | 883 12l L9 lse |
Lo 397 33 | 8L 1w |os s s
i 22 L2 368 | 83.3 11 ve | 2 |
P23 150 | 3ga | oe7a 16 | 3.¢ 5 1aa
Lol st | onos | o87.3 23 | 5.0 o 1.0 |
[ 25 LEO w23 | 88 25 5.2 3 {o.6 |
| 26 se2 | 403 | 86.1 22 | w7 6 1.3 |
27 L, 386 | £6.9 21 | 4.7 7 1.6 |
28 372 310 | e3.3 1 3.8 3 lc.e |
29 L1 323 | 86.8 1) 2.5 3 |7
| 30 LAH2 391 gh.6 22 . 5 1.1
31 1 a3 330 | 27.8 1z 2.5 L log |
Total 115 €39 hz 973 86.3 618 Ll 210 1.0 .
o ave. LS5 e | 20 7 ;:
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TID - COM = TLILUATIR IINITORING SU LLRY

sonth NOVENSSR, 1984
MEAD5 SPILLING WER 157
Date HEADS RUINIKG . First Check Assessed |
Total | Checked Z Heads % Heads '_%-
1 1,58 381 | &3.2 20 | 4.4 5 | 1.1
2 142 375 1 84.8 16 3.6 L 0.9
3 117 361 | 86.6 1.2 2 | 0.5
L 350 292 | 83.4 1.4 1 | 0.3
5 511 343 | 83.5 1.9 1 | oo.2
6 413 347 | 8.0 15 | 3.6 | 1 | o2
7 396 338 | 85.L 21 | 5.3 6 | 1.5
8 137 386 | 88.3 1 | 3.2 X
9 133 3461 79.9 1, | 3.2 5 | 1.2
10 i 366 301 | 82.2 10 2.7 1 0.3
11 283 238 | 84.1 7 | 2.5 3 la1a
12 | a3 3271 854 10 | 2.6 3 | o
by 371 313 | 84.L 15 1 4.0 3 0.8
|1k 393 329 | 83.7 1 | 5.6 5 1.3
P 1 | o 16| 86.3 19 | w7 | & 1 1.
o161 395 328 | 83.0 2 |53 1 4 |10
L a7 | sus | 206l e5.8 o | 2.6 1 1 1o
L 18 | 37 196 | £1.9 RN )
L1938 271 | #5.2 6 1 1.0 1 2 o, ¢ !
I 20 | 352 or9 | g2.1 13 ] 3.9 13 | oe |
2 | 350 300 | ££.3 90 | 2.6 | 3 6.0
R 153 | 74.6 N N
P23 247 212 | 79.k 5 | 1.0 Uy 1.5 !
Lo 181 138 | 75.0 BEN 0.5 |
25 142 57| 68.3 3 | 24 1 | 0.7 |
L 26 173 12| ep.1 BEN 2 1.2 |
27 216 173 | 8e.1 1 s 1 los |
28 231 181 | 78.L 9 1 3.9 1 0.h
é 29 307 2511 B1.8 5 1.6 2 0.7
| 30 305 2te | e7.9 12 | 3.9 5 | 1.6
31 I l
Totel | 9081 | e325| e3. | 315 | 3.2 g, | 0.8 |
ave. | 332.7 | 277.512 10.5 2.8 N
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As can be seen in the reports, apparently not all running heads
are being checked or in a few cases, more than those running
are being checked. This variance occurs for various reasons.
First, in some cases, the heads running include deliveries to
nonagricultural customers. In those cases the percentage of
heads checked to heads running would show up as less than 100
percent, even though all tailwater structures were checked. In
some cases, the report shows checks on more than 100 percent of
running heads. This occurs when a running head is split into
two and both are checked, but only one shows up as & running
head. During 1985, in conjunction with the delivery accounting
program, both of these discrepancies in the accounting proce-
dure will be resolved. In any case, all running heads are
checked for tailwater.

Spill Monitoring Program

There are 241 Tlocations where water can be spilled from
District canals. These spill amounts are generally small and
represent the mismatch between water released to a lateral
canal, seepage and actual deliveries to farmers.

Most canals spill into the drainage system, and the water finds
its way to the Salton Sea. At some of these spill locations,
reservoirs have recently been installed.

A complete Tlisting of the spill locations is included in the
Appendix. Indeed, within the Appendix is included a complete
listing of both main and lateral canals within the District,
separated by divisions, Tisting the lengths of both earth-lined
and concrete-lined reaches for each canal. Canals without
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spill structures are listed as having "no spill", where as
canals with spill structures have the places of spill deposi-
tion listed.

Spilt monitoring data for the years 1972-74 are available for
the main canals. From 1975 to 1979, seven or fewer laterais
were added to the spill monitoring program. By 1980, there
were 15 monitoring sites, while in 1984 there were 31 sites.
Spill records for each site consist of daily racords of the
flow rate, measured in cubic feet per second, at the head and
tail ends of each canal.

A statistical study of the above data was performed in order
to extrapolate the total amount of spill occurring in the
District. It was found that the sampling was not adequate for
the purpose of extrapolating with confidence, although a for-
midable number of spill measurements were taken. It is planned
that in 1985 a statistical sampling plan for measureing spills
will be formulated so that implementation can begin within a
short time.

An annual memorandum report would be prepared on the monitoring
program. This report would include at least:

1) Inventory of spill locations;
2) Map of spill locations;
3) Record of spill amounts recorded;

4) Estimate of total annual spill for operation;
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5) Estimate of total annual spill for maintenance purposes;

6) Recommendations on need for changes in program;

7} Recommendations regarding any specific spill location,
Analysis of various operating records and discussion with
District superintendents and to determine if recorders
should be installed on any other specific spill loca-
tions.

Canal Seepage Study

The monitoring and determination of the amount of canal seepage
for all canals are difficuit., Canal seepage will decline over
the years. There are approximately 642 miles of unlined
taterals., Until recently, the priorities for lining laterals
were based on cooperative agreements between the DistrgctLand
the landowner. Under these agreements, the landowner paid,for
a portion of the cost of the lining. This was a beneficial
praogram because those landowners which were interested in par-
ticipating financially were those where seepage presented a
problem. In addition, by financially sharing the burden, the
District was able to Tine a greater distance of Tlaterals. This
joint cooperation and participation have declined markedly in
the last few years due primarily to the fact that the existing
laterals are not causing seepage problems to the adjoining land-
gvners. Because of this, the District assumes full respon-
sibility for prioritizing canal lining. There js no longer
joint participation with the adjoining landowners.
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The District has prioritized the lining of laterals based on:
1) U.S. Bureau of Reclamation Study List;
2) Filling in gaps between lined portions;

3) Canal reaches reported by Division Superintendents to have
high seepage;

4) Maintenance problems (hydrilla is principal problem).

The current priority list of canals to be lined within each
Division is shown in the Appendix.

To quantify the amount of lateral canal seepage, the following
program will be implemented in 1985. First, a map showing all
unlined sections of laterals will be prepared along with an
inventory thereof. These will be rated as to expected seepage
characteristics 1in general terms of high, low and Towest.
Superimposed on the map will be a soils map which should aide
in the determination of seepage rates. Several seepage measure-
ments will be made per year using ponding studies. Using the
aforementioned map and the results of the ponding tests, an
annual estimate will be prepared of the total seepage in
unlined laterals. An annual memorandum report will be prepared
in which relevant data, test results and an annual estimate of
seepage will be reported.

With respect to seepage and the inventory, thereof, it is noted
that there are many miles of laterals within the District which
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will probably never be lined. These laterals, for example, are
those which are infrequently used, in very tight soil, where it
can be demonstrated that they may be gaining water, or for
other reasons. It is estimated that the laterals that fall
into this classification represent‘ approximately 37 miles.
This therefore leaves the following classification of unlined
laterals within the Imperial Irrigation District:

Priority Mileage
Highest 510
Low 94
Lowest 37
Total Miles b4z

Seepage in the main canal system will be addressed this year by
a study to be conducted by USBR in cooperation with the District.
This study is intended to quantify seepage in the East Highline
Canal, by measuring the inflow and outflow in each reach of
canal. Similar studies may be conducted on the other main
canals in the future if the USBR study proves effective.

Leaching Requirements

The leaching requirement is the amount of water required to
dissolve and transport enough salts through the soil profile to
maintain a salt balance favorable to economic plant growth.
The leaching requirement depends on crop tolerance and water
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quality. In Chapter III-C Section 1, discussion of the
leaching requirements for crops within the District was given.

In Table III.12 was presented the average theoretical leaching
requirements for the major Imperial Valley crops; the overall
average was shown to be 0.6 acre-feet per acre.

The District's major concerns with respect to leaching require-
ments are that the water applied for leaching purposes is both
needed and applied efficiently. To address these concerns it
is necessary to perform on-farm water balance computations that
quantify the amount of water utilized for leaching. Leaching
water either percolates deep into the soil - "Deep Percolation®
- which cannot practically be measured directly; or is conveyed
through the tile drainage system.

A description of the District's drainage system has heen given
in Chapter III of this report. Therein it was explained that
the District's drainage system is designed to accept discharge
from farm tile drain outlets, normally one outlet for each 160~
acre plot. In Tocations at which a drain cannot be maintained
at sufficient depth, the District provides and maintains a sump
and pump. At present there are 485 drainage sumps within the
District.

Acreage with tile drainage that is pumped in sumps represents
about one-fifth of the total acreage within the Valley. The
remainder of the tile outlets discharge directly into drains,
and these flows are not readily monitored. Presently the
District computes volumes of water pumped in 235 of its sumps,
determined from power usage (kwh) as measured on electric
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meters located at each sump. Calibrations to determine the
power usage per volume of water pumped are performed on a quar-
terly basis. Annual tile discharge is then determined by
proration, using both the acreage served by tile drains, and
miles of tile lines installed, as proration factors. See
Exhibit VI.3 for a typical tile drain discharge report.

In Figure VI.4 is shown the sampling area represented by the
tile sump measurement program. It can be seen that a large
area in the eastern portion of the District does not have sumps
and hence is not included within the current tile discharge
study. The intent of the Tile Flow Monitoring Study will be to
augment the District's current sump study by installing record-
ers on ten tile outlets in the areas of the District not cov-
ered by sumps. This data will be used %o gestablish flows from
tile from the whole District as part of the total wateribuq§et.

To complete the water budget, however, it will be necessary to
quantify the deep percolation water. Based on methods outlined
by Lonkerd, Ehlig, and Donovan 1/, it should be possible to
determine actual leaching water quantities. In this method,
representative c0il cores are taken, and the following para-
meters are measured to determine the in-situ leaching fraction;
<07l saturation percent, electrical conductivity, and chloride
ion concentration of the saturation extract. It is planned fo
perform this test on 20 fields to correlate the leaching frac-
tion with soil type, Crop tile flow, salinity, and other rel-
evant parameters.

1/ Lonkerd, M. E., Enlig, c. f. nad T. J. Donovan, “Salinity
Profiles and Leachin Eractions for Solowly Permeable
Irrigated Field Soils,” Soil Science Society of American
Journal, Val. 43, No. Z, March - April 1979.
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IMPERIAL TRRIGATION DISTRICT

TILE DRAIN DISCHARGE
Progress Report

File #540 . 21

Based on Measured Discharge from Sumps

March 1983 to November 18833

Sumps in Program

Sumps with valid measurements

Miles tiled (227 sumps)

Acreage tited (227 sumps)

Catcujated discharge, g.p.m. (227 sumps)
Caleculated discharge, g.p.m. each sump

Calculated discharge in A.F. per year (227 sumps)

Acre Feset per year, per sump:
23,642 A F. [ 227

Assume 534 sumps operating:
Tota! discharge for year

Estimated total tile effluent for 1983, based
on 227 sump tests made during the period
March 19382 t¢ November 12833

Cumuiative miles of tile as of December 16B3
Discharge for 3,074 miles of tiie
Discharge per mite of tite

Total dischazrge (28,972 x 7.68)

Cumulative acres tiled as of December 198
Discharge for 42,789 acres
Discharge per acre tiled

Toia!l discharge (431,224 x 0.355)

[ 7]

235

227
3,074
42,789
14,657

63
23,642 A.F.

t04.15 A.F.

55,646 A.F .

HNote: Sump discharge determined by caleulating KWH per acre foot of
water pumped from field tests. Annual discharge then cemputed
from total KWH itaken from power bills for ithe period March 1983

November 1928

Wazter Engr Sec. 1/26/825
ce: Mr. Twogood

Mr., Shreves

Mr Wilson

M Havens

Cukihis M7 72



3.

Structural Programs

d.

Canal Lining

As in the past, canal lining will continue to be an integral
part of the water conservation program., The benefits derived
from reducing seepage finclude reduction in maintenance,
increased conveyance efficiency, reduced right-of-way land
requirement, etc. Lining is a good practice for upgrading the
overall system.

Concrete has been found by the District to be the most cost
gffective material for lining due to its structural properties
and ease of maintenance. The flatter side slopes required in
order to use membrane liners would increase the cross-sectional
area and right-of-way requirements, and would be more  suscep-
tible to damage from maintenance activities. S

For 1985, the District has budgeted $2.25 million for canal
lining. Areas found to have high seepage rates have been iden-
tified and are 1listed by Division in the table following.
Several factors other than seepage rate are considered when
formulating the canal lining schedule. Canals with aquatic
weed infestations (in particular, hydrilla) are given high
priority. Other <canals with high priority include these
laterals which are partly lined and require only minaor amounts
of lining to be completed.

A preliminary canal lining schedule for 1985 has been prepared
and is included as Table VI.2. Also, within this table are the
estimated amounts of seepage water that will be saved, a total
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TABLE VI.2

CANAL LINING SCHEDULE FOR 1985 BUDGET*

Scheuled Canal Length** | Estimated| Est,***

Constr. Date Miles Cost, $ Salvage

AF/Yr.
Jan. 21-25 Mulberry 1.5 85,800 117
Feb. 4-8 Wormwood 1.25 154,500 ]
Feb. 11-15 Fucalyptus 1.0 150,200 200
Feb. 28- Palm 1.0 90,300 23

Mar. 1
Mar. 4-8 Wormwood 1.0 144,800 7
Mar. 11-15 Eucalyptus 1.0 133,700 200
Mar. 18-22 Ash Lateral 1.75 209,000 44
Apr. 1-5 "E* Lateral 1.5 110,300 162
Apr. 15-19 Elder 2.0 310,300 400
Apr. 29- Pear 0.75 72,000 150
May 3
May 6-10 Pampas 0.60 49,500 85
May 13-17 Oxalis 1.65 131,300 233
May 20-24 Mesquite 1.0 72,100 78
Unknown Sumac 1.1 135,000 87
Sumac Lat. 1

Unknown Mulberry 1.5 120,000 117
TOTALS 18.6 1,969,400 | 1,912

*Preliminary, subject to weather, canal outages, etc.

**lengths are approximate
**%Based on figures from USBR study, Water Conservation Opportunities”
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of 2,200 AF per year, as a result of this lining, based on USBR
preliminary studies.

Short Term Plans:

Continue with $2 - 3 million annual budget, which would finance
the lining of approximately 100 miles of lateral canals, and
possibly the partial lining of a main canal. With additional
funding, up to $5-8 million could be spent on canal lining
geach year, limited by canal cutout scheduling.

Regulatory Reservoirs

Construction of a $1.3 million regulatory reservoir has been
scheduled for 1985, to be located on the Westside Main Canal at
the Trifolium Extension heading. Design parameters willi in-
clude automatic inlet and remote-controlled pump outiet. Total
capacity will be approximately 300 AF and will be contained in
an area of 30 acres. The embankments will be concrete Tined.

Placement of a regulating reservoir in this area is important
dues to its location adjacent to the Trifolium Extension spill
structure. The Trifolium Extension is in the extreme northwest
corner of the irrigation system requiring water to travel
approximately 60 miles in the Westside Main Canal after diver-
sion from the All-American Canal. It is estimated that the
strategic placement of a regulatory reservoir in this location
would conserve 4,100 AF a year in operational spill.

Short Term Plans:

By 1990, it is planned to construct at least two reservoirs at
main canal spill locations and to study the effects of other
conservation efforts on storage reservoirs. With additional
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4.

funding, the District could build two each year over the next
two to three years,

Potential sites for reservoirs are shown on Exhibit VI.5. These
sites are adjacent to main canal spill locations except for the
site on the No. 11 Check on the East Highline Canal.

Non-Leak Gates

Beginning in 1985, the Imperial Irrigation District will begin
to replace the standard timber slide gates on spill structures
with aluminum gates. This will become part of the District's
normal maintenance program to eliminate leakage from spill
structures,

Remote Control Equipment

Equipment necessary for the remote-controlled operatio& of the
Central Main Check on the All-American Canal will be purchased,
and installation will commence in 1985. It is planned to
purchase equipment that will be compatible with the new equip-
ment planned for Water Control Section and therefore, this sta-
tion will not be operable until the central egquipment is on
line.

Operational Programs

d.

Computer Enhanced Remote-Control System

A study will be made to determine the type and functions of a
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5.

computerized SCADA system and any changes necessary to the com-
munication network. Specifications will be prepared for pro-
curement of equipment in 1986.

Short Term Plans:

Presently, the District controls lateral headgates at 22 sites
by remote control from its operating headquarters using an ana-
log electrical signal transmitted across pole Tines. It is
nlanned to convert this to the much more accurate and trouble-
free digital system and use a computer to manipulate data.

b. IID Personnel Training

The zanjero training program will continue in 1985 with formal

training scheduled for six new zanjeros and refresher classes
scheduled for current personnel. This program will continue as
part of the normal on-going training.

Administrative Programs

a. Additional Personnel

Six additional zanjeros will be employed in 1985, one for each
division. This will provide more flexibility to make off-
schedule changes in the delivery system and monitor tailwater.
Four additional positions will be filled for water conservation.

b. Tailwater Assessment Program

The program begun in 1976 with the 13-Point Program will be
continued through its ninth year during 1985,
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The Water Conservation Advisory Board has periodically made
recommendations for revisions to this program as described
garlier. A high priority will be given by that group working
with District staff and management to throughly evaluate, and
consider recommending changes in this program to the District
Board in 1985.

The three general categories to be addressed are (1) Tailwater
monitoring and assessments, {2) changing water orders, and (3}
moving water. It is proposed that a new program will be de~
veloped which will replace and supersede the 13 and 21-Point
Programs and be incorporated ints the operating Rules and
Regulations.

6. Educational Programs

LIS

a. Demonstration Tailwater Recovery

This program will determine the effectiveness, potential
problems encountered, and associated costs of tailwater re-
covery systems on different soils, slopes, crops, etc. Two to
five tailwater recovery systems will be constructed and de-
livery, recycled tailwater, tailwater salinity, soil salinity,
temperature, etc. will be monitored. In November 1984, the
Board authorized staff to proceed with planning and impiemen-
tation of a pilot of tailwater recovery program, as described
below:

1) Farmed unit 70 acres or more;
2)  Location adjacent to well-traveled road;

3)  Electric power readily available;
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(4) Continuous cropping;

{(5) Full cooperation of water user;

It is planned to continue to evaluate the program, and expand
if warranted.
Conservation Education

Newspaper articles, brochures and instruction booklets relating
to water conservation will be released through the Public In-
formation and Community Services Section of the District.

Field Irrigation Demonstration

Four field irrigation demonstrations will be conducted. . The

agenda will consist of items such as: ;
(1) Irrigation scheduling with the Neutron Probe;
(2) How to measure water;

(3) Cutback irrigation;

(4) Irrigating with minimum tailwater.

Irrigation Training Program

Ten growers and their irrigators will be trained and educated
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to irrigate with minimum tailwater. A series of video irriga-
tion training programs will be developed.

Cooperative Programs

The District participates with governmental agencies in several
study programs related to the conveyance and usage of water within
the Valley.

a. USBR/IID Cooperative Study

The District has pledged to the USBR to cooperate in that
agency's current study entitled "Imperial Irrigation District
Canal and System Improvement” (CLSI) investigation, a con-
tinuation of its earlier studies which "...identified a number
of structural and nonstructural conservation measures warrant-
ing further study," according to the Bureau's Plan of Study
Based on 50 percent cost sharing, the District has budgeted
$162,000 to be expended primarily on installation of measuring
devices and the collection of records necessary to determine
current losses and future quantities of water salvaged by con-
servation facilities and programs.

This program, as proposed by the USBR, will extend over a
three-year period, although USBR has agreed to give priority
to study seepage losses in the East Highline Canal and an
8,000 AF capacity reservoir on the A11-American Canal.

Depending on the results of the study and funding availability,
construction of the reservoir, or lining and other structural
changes on the East Highline, may begin.
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USDA/1ID Lateral Fluctuation

Fluctuations and the unpredictability of water deliveries
adversely affect irrigation efficiency. To consistently main-
tain high irrigation efficiencies, predictable nonfluctuating
deliveries are required.

Transient flow characteristics in the Myrtle and Munyon
Laterals will be monitored. The heading of the Myrtle Lateral
is located immediately upstream of a check. The water level
fluctuations in the Munyon Lateral are expected to be much
greater than in the Myrtle Lateral. A broad-crested weir will
be installed downstream from each check to account for flows;
and water level recorders and transducers will be installed to
monitor water levels upstream and downstream from all checks,
and at the head of each delivery ditch. After 3 - 6 months,
structural modifications (concrete lining, automated® sfruc-
tures, mid-lateral reservoir, etc.) will be made and changes in
the transient flow characteristics will be monitored.

USDA/TID Drain Water Reuse Study

The District signed an agreement, see Appendix, with the
Department of Water Resources and the USDA to cooperate in
a special study of wusing drain water for irrigation.
Continuation of this program reguires an allocation of $2,000
for electrical pumping energy.

Drain Water Reuse

A pand will be constructed at the outlet of Elder 14 Drain into
New River. Approximately 825 Af of drainage water will be
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diverted each year to the waterfowl habitat area. The loca-
tion of this facility is shown on Exhibit VI.6.

The District has installed structures in drains to divert
water into adjacent lands of the State Department of Fish and
Game to provide wildlife habitat. Additional sites where drain
water can be diverted will be identified and structures in-
stalled as necessary. This program will reduce the amount of
fresh water used for wildlife habitat.

Irrigation Scheduling with Neutron Probe

The Irrigation Scheduling Program conducted in cooperation
with the USBR for the past 4 years, and described earlier,
will be continued through 1985. Furthermore, analyses and
reporting of the data collected will be accomplished.

The 1985 program will focus on involving water users who have
not participated previously. Efforts will be made to include
water users who have been identified as frequently having
high tailwater runoff, for the main goal of this program is to
schedule water more accurately and thus reduce the quantity of
tailwater.

It is expected that between 12,000 and 15,000 acres will become
involved in this next year's program.

SCS Trifolium Project

The District has submitted a proposal to the U. S. Soil
Conservation Service to seek funding for extensive water con-
servation measures in the Trifolium Extension area of its irri-
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gation system. Included are the concrete lining of 35 miles of
canals, the construction of a regulating reservoir on the West-
side Main Canal system, and the implementation of extensive
on-farm irrigation strategies.

It §s expected that the SCS can provide more extensive on-farm
assistance than the District alome could provide, and it is
hoped that the project will expand to encompass other areas of
the District.

8. Research Programs

a. Spill Interceptor Pilot Program

This pilot program will be to study the effects that a spill
interceptor system wiill have on lateral spill, operational
flexibility and tailwater discharge. Five laterals have been
jdentified as the study area as shown on Exhibit No. VI.7,
located in the East Highline Canal system, from which spill
currently flows into the Alamo River. Both spills and drains
in the study area will be measured to obtain baseline data for
comparison with data gathered after construction of interceptor
system. Final design of the facilities and construction wil]l
begin in 1986.

In the future, the District will continue the spill interceptor
study to be begun in 1985, and design and construct a pilot
spill  interceptor system and evaluate the results. If
warranted, design of full-scale system will be initiated.
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Modified Demand Irrigation Trial

As previously discussed, this program allows the irrigation to
be terminated up to four hours before or after the regular
ending time. An analysis of the data gathered in this trial
will be completed and recommendations for changes in the .
program will be made.

Computerized Water Management Study

The USBR has developed a program to provide assistance to irri-

gation districts that operate or are served by Bureau projects
and facilities. The program utilizes a modular system of

11 individual computer programs to assist the district and farmers
in water management. This program will initially be tested on
one or two zanjero runs.

Delayed Start

Presently most irrigations start between 6:00 a.m. and 11:00
a.m. If the farmer realizes that he is going fto finish the
jrrigation early there are no District personnel availabie
before 6:00 a.m. to make any changes. If the official start
time of the zanjero's run was delayed two hours he would be
avajlable to make off schedule changes during his first two
hours of the day. A delayed start trial will be implemented on
the Myrtle Run to determine its conservation potential.
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LONG-TERM GOALS

It is presumptuous to 1ist specific long-range goals with respect to
water conservation. Goals for the structural programs identified in
Section "G" can be projected based on the limited vision of this
plan. It is expected that the majority of the canals will be con-
crete lined. Reservoirs will be constructed at main canal spilis
to recover that water. The system will be operated by remote con-
trol wherever practical. It should be kept in mind that these
goals may change as more information becomes available as a result
of the monitoring and measuring programs outlined in this plan,

It should also be mentioned that the conservation benefits that
would accrue from the various programs overlap each other. Thus as
some programs are implemented, other programs may appear less
attractive. As an example, seepage recovery systems and concrete
lining both conserve seepage water, and would not be installed in
the same reach of the canal.

The economics of all potential measures will have to be considered.
Many of the programs that have been discussed are very costly, and
can only be implemented if funds are available from outside sources.

Through the implementation of the short-term programs listed in
Subsection “G" above, it should be possible to initiate the long-
term planning process. There is no doubt that water conservation
will continue to have high priority in the District.
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MISCELLANECUS PROGRAMS TO REDUCE SALTON SEA INFLOW

The Water Conservation Plan is designed to reduce losses, most of which
contribute to the inflow to the Salton Sea. Accordingly, other elements
of inflow remaining unchanged, the level of the Sea 1is expected to
decline. However, recognizing that conservation programs take time to
jmplement, whether that time be 5 years or 20 years, other programs need
to be considered which perhaps can be applied in a shorter time. Some of
the possible alternatives are discussed herein.

Several proposals will be studied during 1985 which are not specifically
in the Water Conservation Plan, including the following:

1) Spreading drain water on available idle land by ponding, flooding,
or sprinkling;

2)  Storm detention basins on the East and West Mesas, requesting Assist-
ance from the U. S. Corps of Engineers;

3) Irrigation with free drain water through cooperation with volunteer
landowners, alternating with canal water;

4)  Pumping water from Salton Sea to shallow ponds adjacent to the Sea;

5) Pumping water from drains to shallow ponds on East and West Mesas,
or other available lands, for wildlife ponds or marshes or other
uses;

6) Support continued investigation of diverting New River at or south
of Mexican border to Laguna Salada in Mexico;

7)  Separating tile drain flows from tailwater to allow reuse of surface
runoff.
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ENVIRONMENTAL ISSUES

In accordance with the California Environmental Quality Act, the District
has by resolution adopted the State CEQA Guidelines for application to
the District.

These guidelines provide that certain programs are exempted from prepara-
tion of environmental assessments, Programs in this category include
concrete lining existing District canals, pipelining portions of laterals
and drajns, installing road crossings, and replacing existing structures.

The District has prepared a declaration of negative impact for each of
its regulating reservoirs, and will continue to file this type of
enviornmental review for similar projects.

As major projects in the Water Conservation Plan are prepared for imple-
mentation, and environmental assessment, as required by the State gJide~
lines, will be prepared.

The major environmental issues expected to be of concern are:
1} Reduction of flows in drains;
2} Reduction of inflow to Salton Sea;
3} Increase in salinity of drain waters;

4) Tne impact of these factors on fish and wildiife,
recreation, and aesthetic vaiues.
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CONCLUSIONS

This Plan delineates specific projects and programs which either are
proven to save water, or have a high degree of potential for conservation
by increasing efficiencies of the District's systems and farmer's irriga-
tion operations.

As stated in the introduction, this Plan is a general plan for improve-
ments, both structural and nonstructural, of conveyance, storage, and
jrrigation facilities in Imperial Valley. Conservation of water will
result from the actions described in the Plan.

The Plan should be reviewed annually by the Board of Directors, and
modified as conditiens change.

The time schedules and proposed future expenditures are obviously subject
to review, for no one can predict the future.

i
& ¥

A§ funds may become available from outside sources, schedules will be
tightened and expenditures accelerated in order to accomplish the earliest
construction of physical or structural works.

At this point, and presumably throughout the period of implementation, the
Plan is a voluntary plan on the part of District water users. There will
have to be continued monitoring of tailwater - there may be special assess-
ments - and penalties - but by coordinated efforts, landowners and water
users will continue to improve their use of water to ensure that it is
used wisely.
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Main Canals

Central Main
Westside Main

Lateral Canals

Dahtia Canatl
Dahtia Lat.
Dahlia lLat.
Dahlia Lat.
Dahlis Lat.
Dahlia Lat.
Dandelion
North Date
Date lat,
Date Lat.
Date Lat.
Date Lat,
Date Lat.
Date Lat.
Date Lat, 10
Date Lat: Il
Date Del.
Ebany
Elder
Elder lat.
Elder Lat.
Elder lat.
Elder Lat,
Elder Lat.
Elder Lat.
Eider Lat,
Elder Lat.
Elder Lat. 8
Elder Lat. 10
Elder Lat. 11
Elder Lat, 17
Elder Lat. 13
Elm

Elm Lat.
Elm Lat.
Elm Lat.
Elm Lat.
Elm Lat.
Elm Lat,
Eucalyptus

1
0o O f

O 0D~ Oy O

Nm%‘lm-bwf\‘)l—l

S T s e PN

Eucalyptus Lat. 2
Eucalytpus Lat. 2B
Eucalyptus Lat. 4

36 P/L

IMPERIAL DIVISION

Spilis Into Earth Concretfe
Central Main #4 Spill 8.00

Dixie Spill 18.50

Newside 1-A Drain 6.54 6.36
Date Drain A7 1.53
No Spill 24
Central Orain 48
No Spill - .49
Newside Drain #1 1.51 2.49
Newside Canal 3.48 1.02
Rose Canal 2.09 5.41
Central Drain #11 .50

No Spill .50

McCall Drain #5 1.50
No Spill .60

No Spill .50
Dolson Drain #1 1.25 .50
No Spill 1.50

No Spill .75

No Spill .50
No. Central Drain 3.49
Rice Drain #5 3.29 13.91
Wildcat Drain 1.50
No Spill .80 .75
Elder Drain #3 .25 .50
No Spill .25
No Spiil .35 .50
No Spill .50

No Spill .50

New River .25 2.66
No Spill .99
Seeley Drain 1.00
Sunbeam Lake .63
No Spill 1.00

Elder 13 Drain 2.60
Rice Drain #5 2.76 2.74
No Spill 50
No Spill .30
Rice Drain #3 .75 1.81
No Spill W47
No Spill .55
No Spill .25
New River 7.18 10.82
Wildcat Drain .61 1.71
Wildcat Drain .36
Wildcat Drain 2.50

Total

Acreage

8.00
18.50

12.90

7100

8220
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IMPERIAL DIVISION (Con't.)

Lateral Can

als

Eucalyptus

Eucalyptus
Eucalyptus
Eucalyptus
Eucalyptus
Eucalyptus
Eucalyptus
Evergreen
Fern

Fern Lat.
Fern Lat.
Fern Lat.
Fern Lat.
Fern Lat.
Fern Lat.
Fern Lat.

(s iy B N AR

Lat. 5

Lat., 7

Lat. 10
Lat. 11
Lat. 14
Lat. 17
Lat. 18

Fern Side Main

Fig

Fig Lat., 2
Fig Lat.. 4.
Fillaree

Fitlaree Lat. 1

Fillaree La
Fillaree La
Flax

Flax Lat, 1

t. 1A
t. 2

Flax Lat. 1A

Flax Lat. 3
Flax Lat. 6
Forgetmenot
Forgetmenot

rorgetmenot Lat, 3

Foxglove

Lat. 1

Foxglove Lat, 1

Foxglove Lat,
Foxglove Lat.
Foxglove Lat.
Foxglove Lat.
Faxglove Lat.

Lotus

Lotus Lat,
Newside
Newside Lat

= 3 O Lo B

1
.1

Newside Lat., 2

Newside Lat

. 3

Newside Lat. 3A
Newside Lat. 4
Newside Lat. 5

Spills Into

Eucalyptus Canal
No Spill

Rice Drain

No Spill

New River

North Central #1 Or,

Rice Drain

Central Main Canal

Fern Drain &
Salt Creek Slough

No Spill

No Spitl

No Spill

No Spill

No Spill

No Spill

No Spill

No Spill

Bulihead Slough

No Spili :

Fern Drain #1

Fiilaree Drain

No Spill

No Spill

No Spill

Fillaree Drain #4

No Spill

No Spili

No Spill

No Spiil

Westside Drain #1

No Spill

No Spill

Dixie Drain #1

No Spill

No Spill

No Spill

No Spill

No Spill

No Spill

Lotus Drain

No Spill

No Spill

No Spill

No Spill

Newside Drain #1

No Spill

Newside Drain

No Spiil

Earth Concrete Total
.30 3.80 4,10
.25 .50 .75
.53 2.02 2.55
.50 .50 1.00

1.40 .53 1.93

1.25 1.25

.50 .50

7.73 7.73

.12 8.55 8.67
.15 .15
.35 .35

.50l .51

.20 .20

.17 17

1.53 1.53

.49 A9

50 .50
4.45 4,45

.50 .50

.16 .65 .81
5.51 2.39 7.90
10 1,51 1.61
.19 .21 .40
.75 .75
1.27 3.33 4,60
.24 .24

.19 .21 .40
.50 .50

.30 .30

.20 3.00 3.20
.25 .25
.25 .25

.40 8.80 9.20
.50 .50

.15 .25 .40
.05 .05
.02 .02

.80 .80

.20 .20

4,47 4.47

.25 .25

4.09 3.71 7.80
.20 .20
.45 .45
3.00 3.00
1.00 1.00

1.76 .09 1.85

.50 .50 .50

Acreage

4229
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IMPERIAL DIVISION (Con't.)

Lateral Canals Spills Into Earth Concrete Total Acreage
Rice No Spill .33 .33
Total No. Total Miles

Laterals with Canal Spills 4 23.83
Laterals with Drain Spilis 38 165.33
Laterals with No Spi1ls“ 53 36.04

Total i 95 - 225.20

-3 -
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EL CENTRO DIVISION

Main Canals Spills Into Earth Concrete Total Acreage
ATl American New River 16.15 16.15
Briar Central Main Canal
‘ and A.A, Canal 2.54 2.54
Central Main Dahlia Spillway 16.20 16.20
Rositas Main Central Drain 9.63 1.51 11.14
Westside Main No Spill 6.90 6.90

Lateral Canals

Acacia Rose Canal 6.29 4,11 10.40
Acacia Lat. 1 No Spill - 1,00 1.00
Acacia Lat. 2 Central Drain #3-F 1.00 1.00
Acacta Lat, 3 Acacia 5 Drain .75, .75
Acacia Lat. 4 Acacia 5-B Drain 2.50 2.50
Acacia Lat. 4A Acacia 5-A Drain .25 W50 .75
Acacia Lat. 5 No Spill .25 .25
Acacia Lat. 5BA Acacia 5-A Drain .48 1.27 1.75
Acacia Lat. 6 Acacia Lat. 9 .25 1.00 1.25
Acacia Lat. BA No Spill .45 .45
Acacia Lat, 8 No Spill - .30 .30
Acacia Lat. 9 Cantral Drain 2.09 .50 2.59
Acacia Lat. 10 No Spill 1.01 1.49 2.50
Acacia Lat, 11 Central Drain # .50 .50 1.60
Acacia Lat., 12 No Spill .50 .50
Alamitos Acacia Canal and

Central Drain #3 2.47 4,53 7.00
Alamitos Lat. 2 No Spill .24 .26 .50
Alamitos Lat. 3 No Spill .30 .30
Alamitos Lat. 4 Central Main Canal 1.20 1.20
Alamitos Lat. 4A No Spitt .35 .35
Alamitos Lat. 5 Central Drain #3-F 1.00 1.00
Alamitos Lat. 6 Central Drain #3 1.25 1.25
Alamitos Lat. 8 Central Orain #3-C 2.00 2.00
Alder Dogwood Lat. #6 5.32 7.18 12.50
Alder Lat. 1 No Spill .50 .50
Alder Lat. 2 No Spiil 1.00 .50 1.50
Alder Lat. 3 Alder 2 Drain 1.00 1.00
Alder Lat. § No Spitl 1.00 1.00
Alder Lat. %A No Spill .50 .50
Alder Lat. 6 No Spit} .50 .50
Alder Lat., 7 Central Drain #6 2.05 1.70 3.75
Alder Lat. 10 No Spill .25 .25
Alder Lat, 11 Central Drain #3 .25 .25
Alder Lat, 12 No Spiil _ .49 .49
Beech Lateral New River .50 6.24 6.74
Beech Lat. 1 No Spill .34 .34
Beech Lat. 2 No Spill .49 .49
Birch A.A. B-A Drain #1 2.00 2.00
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EL CENTRQ DIVISION {(Con't.)

Lateral Canals Spills Into Earth Concrete Total Acreage
Birch Lat, 1 No Spilil .25 .25
Birch P-2 Lat. A.A. Drain #10 1.13 1.13
Birch P-2 Pipeline No Spill .50 .50
Birch Lat. 3 Birch 3 Drain 1.06 1.06
Birch Lat. 4 No Spill .25 .25
Briar Lat. 8 No Spill .06 .06
Baffodil Heber Drain .78 2.72 3.50
Daffodil Lat. 1 No Spill .50 .50
Daffodil Lat. 2 No Spill .16 .34 .50
Dogwood Rose Canal 8.11 6.09 14.20
Dogwood Lat. 1 No Spill ) .50 .50
Dogwood Lat. 2 Dogwood Main 2.47 3.53 6.00
Dogwood Lat. 3 No Spili .50 .50
Dogwood Lat. 4 No Spill .45 .45
Dogwood Lat. 5 Date Drain #3 i .50 .50
Dogwood Lat. 6 Mesquite 6 Drain .95 2.30 3.25
Dogwood Lat. 7 No Spill .50 .50
Dogwood Lat, 9 No Spiil .50 .50
Dogwood Lat. 10 McCall Drain .56 .94 1.50
Dogwood Lat. 10A No Spill : .50 50
Dogwood .Lat, 11 No Spill .50 .50
Dogwood Lat, 13 Central Drain #5 51 .51
Redwood Rose Outlet 7.36 5.07 12.43 4289
Redwood Lat. 1 No Spill 79 .79
Redwood Lat. 2 No Spill .68 .68
Redwood lLat. 3 No Spill .50 .50
Redwood Lat, 4 No Spill .23 .23
Redwood Lat. 5 Rose Drain #8 .78 2.22 3.00
Redwood Lat. 5A No Spill 75 .75
Redwood Lat. 6 Ne Spill .25 25
Redwood Lat. 7 No Spill 1.00 1.00
Redwood Lat. 8 Redwood 8 Drain 1.04 1.96 3.00
Redwood Lat. 8A No Spitl .50 .50
Redwood Lat. 11 No Spitl .18 .18
Rose Lilac Drain 13.27 .08 13.35 3062
Rose Lat. 1 No Spill 1.25 1.25
Rose Lat. 2 McCall 4 Drain 1.00 1.00
Rose Lat. 3 Rose Drain #3-A .26 1.99 2.25
Rose Lat. 4 No Spill .24 .24
Rose Lat, 6 No Spill .50 .50
Rose Lat., 7 No Spill .50 .50 1.00
Rose Lat. 8 No Spill .75 - .75
Rose Lat. g No Spitl .25 .25
Roselle Mesquite Drain 1.25 1.25
Rubber Rubber Drain and

Mesquite Drain 5.23 2.02 7.25
Rubber Lat. 1 No Spill .50 .50
Rubber Lat, 2 No Spill 1.00 1.00
Rubber lLat. 3 No Spill .50 .50
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Main Canals

ATl

East Highline

Lateral Canals

American

Ash
Ash
Ash
Ash
Ash
Ash
Ash
Ash
Ash
Ash
Ash
Ash
Ash
Ash
Ash
Ash
Ash
Ash
Ash
Ash
Ash
Ash
Ash
Ash
Ash
Ash
Ash
Ash
Ash
Ash
Ash
Ash
EHL
EHL
EHL
EHL
EHL
EHL

EHL

EHL
EHL

Canal
Lat, 2
Lat. 3
Lat, 4
Lat. &
Lat, 6
Lat. 8
Lat., 9
Lat. 11
Lat, 12
Lat. 13
Lat. 15
Lat. 16
Lat, 18
Lat. 20
Lat. 28
Lat. 30
Lat. 32
Lat, 33
Lat. 34
Lat., 35
Lat. 35
Lat. 37
tat., 38
Lat. 39
Lat. 40
Lat. 41
Lat. 42
Lat. 43
Lat., 44
Lat. 45
Lat, 46
Lat. 1
Sidemain
Lat. 1A
Lat. 1B
Lat. 2
Lat. 3

Lat. 4

Lat, 5
Lat., 6B

HOLTVILLE DIVISION

Spills Into

Alamo River
No Spill

Rositas Canal

No Spili

No Spill

No Spill

No Spill

So. Central Drdin #

No Spill

So. Central Drain

No Spill

No Spill

Barbara Worth Drain

Ash Lat. 30

No Spiil

No Spill

Ash 20 Orain

Ash 25 Drain

Rositas Canal

No Spitl

Ash Lateral 15

Ash Lateral 30

No Spill

No Spill

So. Central Dr. #2-A

No Spill

No Spill

No Spill

Ash 30-A Drain

No Spill

Ash 30 Drain

No Spill

Barbara Worth Drain

Rositas Canal

EHL #6 Drain

No Spill

No Spill

No Spill

No Spill

Verde Drain #2-B and
Verde Drain #2-C

Verde Drain #2-8 and
Yerde Drain #2-C

Verde Drain #2

Warren Dr. 2-C #1

Earth Concrete Total Acreage
63.42 2.60 66.02
16.60 16.60
2.62 10.38 13.00
.75 .75
.76 .24 1.00
.b7 57
.50 .50
2.19 2.19
.55 .55
.25 2.01 2.26

.05 .05 .

.66 .66
.76 .99 1.75
2.30 6.45 8.75
.65 .65
.49 .49
.80 .80
1.77 1.77
3.57 3.93 7.50
.24 .24
.52 3.73 4.25
.50 2.00 2.50
.25 .25
.50 .50
.68 .68
.50 .50
.50 .50
.49 .49
.50 .50
.50 .50
.50 .50
.25 .25
.85 .25 1.10
1.75 1.75
5.43 5.43
.40 2.99 3.39
.49 .45
.55 .55
.50 .50
1.00 1.00
1.82 1.82
1.25 1.25
1.00 1.00



HOLTVILLE DIVISION (Con't.)

Lateral Canals

EHL Lat. 6

EHL Lat., 7

EHL Lat, 7A
EHL Lat. 8

EHL Lat. 10
EHL Lat. 11
EHL Lat. 12
EHL Lat. 13
EHL Lat. 14
EHL Lat, 1%
EHL Lat. 16
Gunterman
Gunterman Lat, 1
Hemlock
Hemlock Lat. 1
Hemlock Lat. 2
Hemlock Lat. 2B
Hemlock Lat. 2D
Hemlock Lat. 3
Hemlock lat. 4
Hemlock Lat. 5
Holt

Holt Lat. I
Mesa Lat. 2
Mesa Lat. 3
Mesa Lat. 3B
Mesa Lat, 3C
Mesa Lat. 3D
Mesa Lat., 3E
Mesa Lat., 4
Mesa Lat. &
Dasis

Oat

Occident
Orient

Palm

Palmetto

Pampas
Pansy
Peach
Pear Side Main

Pear

Pear Lat. 1
Pear Lat, §
Pear 9th Street
Pear 10th St.
Pear 1lth St.

spills Into

No Spill

Warren Drain

No Spill

Warren Drain #1

Roltville Dr. #4

EHL 11 Drain

EHL 12 Drain

Holtville Dr. #4

EHL 14 Drain

EHL 15 Drain

No Spilil

No Spili

No Spill

Bonds Corner Dr,

No Spitl

No Spill

Alamo River

No Spill

Bonds Corner Dr. #5

Alamo River

No Spill

Verde Drain

No Spill

No Spill

EHL Lateral 1

No Spill

Noe Spill

No Spiil

Mesa Drain

Mesa Drain

Mesa 6 Drain

Oasis Drain

Oat Drain

Occident Drain

Orient Drain

Paim Drain

Palemetto Dr. and
Rositas Canal

Pampas Drain

Township Dr #4

Peach Drain

Holtville #4 Dr. and
Pear 2 Drain

Rositas Supply Canal

Paimetto Dr,

No Spill

Rositas Supply Canal

11th St. Ditch

9th St. Ditch

Earth Loncrete Total Acreage
.50 .50
.25 4.93 5.18
.32 .32
3.12 3.12
3.39 3.39
3.29 3.29
2.80 2.80
3.02 3.02
3.00 3.00
1,39 1.39
.60 .60
.29 .29
20 .20
6.93 £.93
50 .50
.50 .50
2.07 .55 2.62
.25 .25
1.22 1.22
.23 7 1.00
.50 .50
7.47 7.47
.08 .08
.85 .85
4,22 4,22
.27 .27
.70 .70
3 .41
.26 .26
.16 .16
.64 .64
8.97 8.97 3113
1.51 7.49 9.00 2303
4.24 4.76 9.00 2921
1.50 7.50 9.00 3025
1.05 7.20 8.25
2.54 5.66 8.20
1.67 6.18 7.85
1.05 1.05
3.18 4.82 8.00
3.87 3.87
4.83 7.67 12.50
.52 1.23 1.75
.37 .37
1.93 1.82 3.75
1.25 1.25
.52 1.85 2.37
-2 .



HOLTVILLE DIVISION (Con't.)

Lateral Canals

Pear City Ditch
Pepper

Pepper Lat. 2
Pepper Lat. 3
Pepper Lat. 5
Pine

Plum

Pomelo
South Alamo
South Alamo
South Alamo
South Alamo
South Alamo
South Alamo
South Alamo
South Alamo
South Alamo
South Alamo
South Alamo
South Alamo
South Alamo
Township
Whitcomb
Whitcomb Lat. 1
Whitcomb Lat. 2
Yule

L.at.
Lat.
Lat.
Lat.
Lat.
Lat.
Lat. 10
Lat. 11
Lat, 12
Lat. 16
Lat. 17
Lat., 18

G O I L N s

Spills Into

No Spill

Pepper Drain

No Spill

No Spill
Township #2 Drain
Pine Drain

Pilum Drain
Pomelo Drain
Alamo River

No Spilil

No Spill

No Spili

No Spill

No Spili

No Spili

Schenk 10 Drain
Schenk 11 Drain
No Spill

No Spill

No Spiil

Mo Spill
Township Drain
Bonds Corner Drain
No Spill

No Spill

No Spiil

Laterals with Canal Spills
Laterals with Drain Spills
Laterals with No Spills

Total

Earth Concrete Total
.06 1.19 1.25
2.79 6.21 5.00
.50 .50
50 .50
.50 .50.
2.93 5.32 8.25
.73 7.27 8.00
4,15 4.60 8.75
6.32 5.34 11.66
.25 .25
.11 .55 .66
.25 .25
.31 .28 .59
.50 .50
W75 .75.
.50 .50
.24 .24
2.00 2.00
.34 .34
.12 12
.25 .25
3.37 5.63 g.00
2.33 2.33
.25 .25
.25 .25
.28 .28
Total No. Total Miles
12 65.94
55 262.63
53 45.06
120 373.63
“w 3 -

Acreage

4561

3178



Main Canals
Lentral Main

East Highline

Lateral Canals

Best

Best Lat. 1
Bryant
Lavender -
Lavender Lat. 1
Lavender Lat., 1A
Lilac
Magnolia
Malan

Malva Lat. 1
Mailva Lat. 2
Malva Lat. 2A
Mansfield
Maple
Marigold
Mayflower
Mesquite
Moorhead
Moorhead Lat.
Moorhead Lat.
Moorhead Lat,
Moorhead Lat.
Moss

Mulberry
Mullen

Munyon

Myrtle

Gak

Oakley

Ohmar
0Oleander
Oleander Side Main
O0live

Orange
Orchid

Orita

Osage

Oxalis
Rockwood
Rockwood Lat.
Rockwood Lat.
Rockwood Lat.

L) BN

P

BRAWLEY DIVISION

Spills Into Earth Concrete Total Acreage
New River and :

Eucalyptus Canal 2.14 2.14
No Spill 10.80 10.80
Best Drain 3.20 4,55 7.75
No Spill A2 A2
No Spill 1.22 .25 1.47
Rose Qutlet 4.07 1.43 5.50
No Spill ’ .31 .31
No Spill .60 .60
Lilac Drain 2.48 .47 2.95
Magnolia Drain 1.56 §.44 8.00 3468
New River .25 3.10 3.35
Malva 1 Drain .76 1,24 2.00
Malva 2 Drain 5.47 2.73 8,20
No Spill .10 .10
Brawley Sewer .50 1.60 2.50
Maple Drain 4,08 3.62 7.70 2799
Marigold Drain 4,99 3.96 8.95
Mayflower Drain 3.26 5.39 8.65
Mesguite Drain 4,12 3.78 7.90 2756
Alamo River .10 6.13 6.23 :
No Spill .54 .54
Alamo River .43 .43
Alamo River .55 .55
No Spill .20 .20
Moss Drain 3.57 4.53 8.10 2658
Melberry Drain 4.77 3.63 8.40
Mullen Drain 6.09 2.01 8.10 2146
Munyon Drain 4.53 3.27 7.80
Myrtle Drain 2.03 5.77 7.80
Oak Drain 2.99 5.81 8.80 1996
Livesley Drain .97 2.53 3.50
Ohmar Drain 5.27 4,13 9.40 3078
(0leander Drain 4,26 5.04 9.30 3166
No Spill .25 .25
OTive Drain 2.22 2.53 4.75 1464
Orange Drain 5.02 4.48 9.50 3527
0live Drain 1.76 7.89 8.65 3259
Orita Drain 2.71 6.59 §,30 2745
Osage Drain 6.25 3.05 9.30 2211
Oxalis Drain 5.15 3.95 9.10 3115
Vail Canal 6.83 8.73 15.56
No Spill .50 .50
No Spill .38 .38
No Spiti .50 50
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BRAWLEY DIVISION (Con't.)

Lateral Canals

Rockwood Lat.
Rockwood Lat.
Rockwood Lat.
Rockwood Lat.
Rockwood Lat,
Rockwood Lat.
Standard

| Stanley

5 Stanley Lat. 1

5 Stanley Lat. 1A

03 ~3 N OO P
B

Spills Into

No Spili

Alamo River
Jones Drain

No Spill
Meserve Drain
No Spili
Standard Drain
Oakley Canal
New River

No Spill

Laterals with Canal Spills
l.aterals with Drain Spills
Laterals with No Spills

Tatal

T e e T Sy 0T

Earth Concrete Total
.98 .98

1.50 1.50
A5 .45

.50 .50

.99 .99

.50 .50
5.11 3.34 8.45
2.50 2.50

.25 .25

.25 .25

Total No. Total Miles

73 19.13
36 216.17
16 18,30
55 253.60

Acreage

12-14-84



Main Canals

Westside Ma

Lateral Can

in

als

Barth

Marsh

Poe

Sandal
Sandal Lat.
Sandburg
Smilax
Smitax Lat,
New Spruce
Spruce Main
Spruce Lat.
Spruce Lat.
Spruce Lat.
Spruce Lat,
Spruce Lat.
Sumac )
Sumac Lat.
Sumac Lat.
Sumac Lat.
Sumac lLat.
Tamarack
Thistle
Thistle Lat

Thistle Lat.
Thistle Lat.
Thistle Lat.
Thistle Lat.
Thistle Lat.

Thorn
Thorn Lat.
Thorn Lat.
Timothy
Trifolium E
Trif. Ext.
Trif. Ext.
Trif. Ext.
Trif. Ext.
Trif. Ext,
Trif. Ext.
Trif., Ext,
Trif. Lat.
Trif. Lat.
Trif. Lat.
Trif. Lat,

O O o GO

1
a
3
4

+

o ~tnH>wm

1
1A

XL,

Lat.
Lat.
Lat.
Lat.
Lat.
Lat.
Lat.

1
2
3
4

W00~ DS DO e

WESTMORLAND DIVISION

Spitls Into

Trifolium Storm Dr.

Trifolium 20-A Drain
No Spili

Poe Drain

Main Spruce Canal
Main Spruce Canal
No Spill

No Spill

Spruce Lat, 4
Spruce Main Canal
New River

Spruce 1 Drain
Spruce 3 Drain

New River

Cole Drain

New River

Westside Main Canal
New River

Cook Drain

No Spill

No Spill

Tamarack Drain
Westside Main Canal
No Spill

No Spill

Westside Main Canal
Westside Main Canal
Westside Main Canal
Westside Main Canal
Westside Main Canal
Westside Main Canal
No Spitl

Timothy 1 Drain

No Spill

No Spill

Trifolium 22 Drain
No Spill

San Felipe Wash

No Spill

San Felipe Wash
Trifelium 23 Drain
No Spill

Timothy 2 Drain
Trifolium 3 Brain
Trifolium 4 Drain

Earth Concrete Total Acreage
19.20 19.20
.90 .90
.49 .49
1.00 1.00
2.59 2.59
1.41 1.41
.25 .25
1.23 1.23
.99 .99
3.51 3.51

2.49 6.51 9.00 - 3773

.50 .75 1.25
1.00 1.00
4.01 4,01
2.00 2.00
1.75 , 1.75
2.35 6.84 9.19
.55 1.89 2.44
.25 1.51 1.76
.25 .25
.49 .49
1.08 4,35 5.40
3.28 6.72 10.00
.31 .31
.35 .35
.68 4.57 5.25
1.73 2.77 4,50
1,48 1.02 2.50
.59 1.91 2.50
1.73 3.27 5.00
.50 4,25 4,75
.15 .15
2.58 2.58
4.68 5.78 10.46
.30 .30
1.29 1.29
.28 .28
2.43 2.43
2.12 2.12
2.22 2.22
.72 .72
.49 .45
1.14 4.01 5.15
3.14 2.11 5.25
4.72 4.72

12-14-84



WESTMORLAND DIVISION (Con't.)

Lateral Canals Spills Into Earth Concrete Total Acreage
Trif. Lat. 4A Trifolium 6 Drain 1.00 : 1,00
Trif. Lat. 5 North Trifolium 6 Drain 2.67 2.67
“Trif. Lat. 5 South Trifolium 4A Canal .76 1.89 2.65
Trif. Lat. 6 New River .40 5.18 5.58
Trif. Lat., 7 New River 1.92 3.98 5.90 .
Trif. Lat. 8 Trifolium 8 Drain .63 5.62 6.25 1601
Trif. Lat. 9 Trifolium 9 Drain 6.50 6.50
Trif, Lat. 10 Trifolium 10 Drain .49 £.66 6.15 1926
Trif, Lat. 11 Trifolium 11 Drain .87 5.28 6.25
Trif. Lat. 12 Trifolium 12 Drain 2.02 3.73 5.75
Trif, Lat. 13 Salton Sea 4.49 1.63 6.12 2716
Trif, Lat. 13A No Spill - A7 A7
Trif. Lat. 138 No Spilil .51 51
Trif. Lat. 14 Trifolium 14 Drain 1.15 1.15
Trif. Let. 15 Trifolium 15 Drain 1.25 1.25
Trif, Lat. 16 Trifolium 1 Drain .78 1.22 2.00
Tuberose Westside Main Canal 2.12 2.13 4.25
Turnip Westside Main Canal ) 3.70 3.70
Westmorland Westside Main Canal 3.51 3.51
Total No. Total Miles

Laterals with Canal Spills 16 66.30
Laterals with Orain Spills 33 130.64
Laterals with No Spills 15 18.15

Total 64 215.09

-2 - 12.14-8%



Main Canals

Fast Highline

Vail

7" Waste

Ltateral Canals

ERBIE

“C" East
IC" West
Y Lat, 1
"D" East
"D" West

ilEll
I!FH
IiGit

“G" Lat. 1
"G" Lat. 2

ltHll
ilI!(
ilJ!l
liKit
IILN
IIMII
!!Nﬂ

Narcissus
Nectarine
Nectarine "A"

Nettle
Niland
Niland
Niland
Niland
Nitand
Niland
Niland
Nutmeg
IEOII

0'8rien

ilPII

IIQH

IIR!I

Ext.

l.at.
fat.
Lat.
Lat.
Lat.
Lat.

O L I L DN 2

HRY Side Main

IISII
IITlI
liUII

vail Lat. 1
Vail Lat.
Vajl Lat. 24
Vvail Lat. 3

2

CALIPATRIA DIVISION

Spills Into

7% Drain
Yail Main Drain
Satton Sea

"B* Drain

"C" Drain

0" West Lanal
Alamo River
"p" Drain

D" Drain

"E" Drain

BEM Drain

"G" Drain

Gg" Canal

No Spill

TH" Drain

"I" Drain

3" Drain

K" Drain

m* Drain

"M* Drain

“NY Drain
Narcissus Drain
Vail Supply Canal
Vail Supply Canal
Nettle Drain
No Spill
Niland 1 Drain
Niland 2 Drain
Niland 3 Drain
Nitand 4 Drain
Salton Sea

No Spiil

Vail Supply Canal
0" Brain

New River

"PU Drain

"q" Drain

"R™ Drain

No Spill

®S" Orain

“TH Drain

*U" Drain
Alamo River
Alamo River
Alamo River
Pumice Drain

Earth Concrete Total Acreage
17.68 17 .69
13.26 4.59 17.85
5.00 5.00
4,70 5.45 10.15
6.12 2.18 8.30
A7 2.33 3.10
.30 1.00 1.30
4,84 2.16 7.00
2,50 2.50
7.31 3.49 10.80
7.40 3.00 10.40
7.68 2.52 10.20
.30 .30
.50 .50
4.68 4,82 9.50
3.39 6.01 9.40
7.99 1.01 9.00
5.55 .63 6.18
5.21 2.99 8.20
3.22 3.98 7.20
4.16 4.04 8.20
4.47 4,93 9.40
1.96 .84 2.80
4.50 4.50
3.28 6.02 9.30
4,11 4.11
2.90 2.90
2.20 2.20
2.85 2.85
2.00 2.00
2.35 2.35
.40 40
4.47 5.83 10.30
5.63 1.77 7.40
.40 1.98 2.38
7.50 7.50 2204
5.64 1.16 6.80 2017
5.74 .16 5.90 1656
1.60 1.60
5.50 5.50
5.22 5.22
2.95 .05 3.00
71 3.49 4.20
5.02 5.02
1.91 4,34 6.25
2.47 4.03 6.50 1933

12-14-84
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CALIPATRIA DIVISION (Con't.)

Lateral Canals Spills Into

Vajl Lat. 3A Vail 3-A Drain
Vail Lat. 4 Pumice Drain
Vail Lat. 4A Salton Sea
Yail Lat. & Salton Sea

Yail Lat. BA Salton Sea &

Vail Cut-0ff Drain

Yail Lat. 6 Salton Sea
Vail Lat. 6A No Spill

Vail Lat. 6B No Spiil

Vail Lat. 6C No Spill

Vail Lat. 7 Salton Sea
A "W" Drain

uyn WY Drain #1A
Ly "W4 Drain

Ilzll IIZH Naste

Laterals with Canal Spills
Laterals with Drain Spills
Laterals with No Spills

Total

Earth Concreta Total
4.48 1.52 6.00
4,47 1.53 6.00
3.31 .99 4.30
2.99 2.51 5.50
2.99 2.99

4,75 4,75
B0 .50

.50 .50

_ 52 52

1.78 1.50 3.28
3.00 3.00
.04 .86 1.00
4.10 4,10
1.75 1.75

Total No. Total Miles

5 21.00

49 298.21

7 __8.13
61 327.34

Acreag

1840
882
1162

280

e
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CANAL

Best

Bryant

Malva Lateral 1
Mansfield
Mesquite
Myrtle

Ohmar

Oranged

Orita

Osage
Oxalis

Rockwood

CANALS TO BE CONCRETE LINED DUE TO HIGH SEEPAGE

BRAWLEY DIVISION

LOCATION

Heading to delivery 46

Dogwood Rd. to delivery 48
Delivery 110 to delivery 120
Heading to Stanley Heading
Heaﬁing to delivery 2

Delivery 19 to existing pipeline
Delivery 5 to delivery 7

Heading tﬁ‘delivery 3

De1ivery 2 to-delivery 4

Heading to delivery 4

1/4 mile east del. 1 to del. 2-A
Delivery 7 to delivery 21
Heading to delivery 7

Heading to delivery 5

Detivery 133 to delivery 138
Delivery 167 to delivery 172

TOTAL MILES

MILES
0.25
0.50
1.75

[

.14
.75
.65
.00

Qo

i

.75

o O

.50

Fod

.10
1.00
1.00
3.00
1.70
1.50
2.00

18.59



CANAL

B | ateral

HCII west
HEW Lateral
HEE L ateral

"G" Lateral

"H" Lateral

“J" Lateral

"K" Lateral

"LY Lateral
Nettle

Nutmeg

Vail Main

Yail Lateral 2-A
Yail Lateral 3

Yail Lateral 3-A

Vail Lateral 5

CANALS TO BE CONCRETE LINED DUE TO EXCESSIVE SEEPAGE

CALIPATRIA DIVISION

LOCATION

Delivery 9 to delivery 11

SPRR to deliver
Heading to deli
Jelivery 24 to
Delivery 24 to
Delivery 10 to
Delivery 24 to
Delivery 24 to
Delivery 18 to
Delivery 10 to

Delivery 24 to

y 42

very 38
delivery 41
delivery 31-A
delivery 14
Highway 111
SPRR

delivery 32
SPRR

delivery 31

Delivery 3 to delivery 4

Delivery 8 to delivery 9

Lat. 4 Hdg. to
Delivery 256 to
Delivery 307 fo
Delivery 355 to
Delivery 364 to

Delivery -505 to

l.at. 6 Hdg.
delivery 257
delivery 309
deiivery 357
delivery 365
delivery 507

TOTAL MILES

MILES
0.50
1.10
0.50
3.00
1.50
1.00
2.50
0.80
0.50
3.50
2.00
0.50
0.75
2.00
0.25
0.50
0.50
0.25
0.50

22.15



CANAL
Acacia
Alamitos
Alder
Dogwood
Rose

Wistaria

Wormwoad

Wormwood Lateral 7

CANALS TO BE CONCRETE LINED DUE TO HIGH SEEPAGE

EL. CENTRO-CALEXICO DIVISION

LOCATION

Delivery 62 to delivery 68
Lat. 8 Hdg. to delivery 54
Heading to Alder Lat. 2
Delivery 1 to delivery 34
Del%very 4 to delivery 6
Delivery 48 to 1/2 mile north
Lateral 4 Hdg. to delivery 110
Heading to delivery 9
Delivery 52 to delivery 65
Detivery 103 to end

TOTAL MILES

MILES
1.00
2.50
2.00
1.00
1.00
0.50
3.00
1.00
1.25
2.00

15.25



CANAL

Ash Main
Ash Lateral 15
Ash Lateral 30

Ash Lateral 33
Orient

Palm

Palmette
Pampas ”
Pear Main

Pear Lateral 1

Peach
Pepper
Pine
Pomelo

South Alamo

Township

CANALS TO BE CONCRETE LINED DUE TQ HIGH SEEPAGE

HOLTVILLE DIVISION

LOCATION

Heading to Lat. 2
Heading to delivery 107
Delivery 172 to delivery 173
Delivery 152 to delivery 152-A
Delivery 165 to delivery 167
Delivery 2 to delivery 2-A
Heading to delivery 2
Delivery 6 to delivery 7
1/4 mile E. del. 8 to Holtville Mn. Dr.
Pampas Dr. #1 to delivery &
Heading to delivery 4
Delivery 10 to delivery 12
Delivery 23-A to delivery 24
Delivery 29 to delivery 30
Delivery 33 to delivery 45
Delivery 43 to delivery 44
Delivery 2 to delivery 6
Delivery 30 to delivery 34
Heading to delivery 1
Delivery 3-A to delivery 4
Heading to delivery 4
Delivery 34 to delivery 37
Headfng to Heber Road
Delivery 117 to delivery 119
Delivery 4 to delivery 6

TOTAL MILES

[ S o T o T - S oo SR o SN e SN cio SRR aio SN oo SN o SN v SRR o SN oo B an SRR o

MILES
1.00

ae]

.C0
.50
.25
.25
.25
.10
.25
.60
.25
.75
.60
.25
.75
.25
.50
.50
.25
.20
.25
.60

o o O

.75

o

.50
0.25
1.00

19.85



CANALS 70O BE CONCRETE LINED DUE TO HIGH SEEPAGE

WESTMORLAND DIVISION

CANAL LOCATION MILES
Main Spruce Heading to Brandt Road 1.00
Delivery 31 to delivery 34-A 1.00

Sumac Delivery 46 to Sumac Lat. 4 0.83
Sumac lLateral 1 Heading to delivery 13 0.75
Thistle Main Heading to delivery 6 1.25
Delivery 36 to delivery 38 0.50

Thistle Lateral 5 Delivery 13 to delivery 18 1,00
Thistle Lateral 7 Delivery 6 to delivery 13 1.60
Thorn Heading to delivery 7 L2
- Delivery 20 to delivery 25 0.50

Thorn No. 1 Delivery 119 to delivery 120 0.25
Trifolium Lateral 2 Heading to delivery 22 0.50
Trifolium Lateral 3 Delivery 45 to delivery 50 1.50
Trifolium Lateral 7 Delivery 135 to delivery 137 1.00
Trifolium Lateral 12 Heading to Baughman Road 1.00
Trifolium Lateral 13 1/2 mite so. del. 250 to del. 253 1.00
Trifolium Lateral 14 Heading to delivery 265 0.50
Trifolium Lateral 15 Delivery 284 to delivery 287 0.75
Trifolium Extension Heading to delivery 8 1.35
Poe Heading to Trif. Ext. Lat. 2 2.50

Tuberose Delivery 140 to delivery 143 1.00

TOTAL MILES 20.38



CANALS TO BE CONCRETE LINED DUE TO HIGH SEEPAGE

CANAL

Date

Date lLateral 4
Date lLateral 5
Date Lateral 10
Dahlia

Dahlia Lateral 8
Dandelion

£ lder

Eucalyptus

Eticalyptus Lateral 14
Fern Side Main
Fillaree

Newside

IMPERIAL DIVISION

LOCATION

Heading to delivery 36
Heading to end

Heading to end

Heading to end

Delivery 52 to delivery 70
Heading to delivery 55
Delivery 2 to end

Heading to delivery 4-A

Lat. 5 Hdg. to delivery €9
Heading to deaivery 8
Delivery 74 to delivery 75
Delivery 106 to delivery 113
Delivery 144 to delivery 148
1/2 mile so. del. 151 to del. 151
Heading to delivery 114-A
Heading to end

Heading to delivery 12

Delivery 23 to delivery 42

TOTAL MILES

MILES
1.50
0.25
0.50
1.50
1.10
1.00
3.50
0.70
2.00
1.50
0.50
1.50
1.00
0.50
1.25
0.50
3.50

_3.00

25.30
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RESOLUTION NO. 51-84

WHEREAS, the Board of Directors of Imperial Irrigation District has
heretofore adopted Rules and Regulations Governing the Distribution and Use of
Water pursuant to Section 22257 of the Water Code of the State of California; and

WHEREAS, Regulation No. 39 of said regulations pertains to surface
drain farm outiets; and

WHEREAS, a public hearing was held on September 20, 1384, for the pur-
pose of receiving public comments on (1) Installing recorders on all delivery
gates and tailwater structures, and (2) initiating a voluntary failwater reco-
very program; and .

WHEREAS, in order to install recorders and obtain reasonably accurate

measurements, tailwater structures need to be properly constructed and maintained;

NOW THEREFORE, on motion of Director Edwards , seconded by

Director Benson , BE IT HEREBY RESOLVED that Regulation No. 39

of the "Rules and Regulations Governing the Distribution and Use of Water and
Construction, Operation and Maintenance of the Canal and Drainage System of
Imperial Irrigation District® shall be amended and revised to read in its
entirety in accordance with Exhibit A attached hereto and made a part ﬁéreof.

PASSED AND ADOPTED THIS 6th da_y of November ' 198&.

IMPERIAL TRRIGATION DISTRICT

ORGARIZED
JULY 25, 1911

By '/J/:{::4(/ 41./411_,wwmm

L

President

By (i;§2?1¢<f cg;?ﬁé%g?,@?

Secretary
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IMPERTAL IRRIGATION DISTRICT
EXHIBIT "A"

REGULATION 39 - Agricultural Tailwater Structures

A.

REG.39R.1

PURPQSE :
It is the intent of this regulation to provide an 1.1.D. standard
tailwater structure to serve primarily as a drainage structure
while at the same time to facilitate the reasonably accurate measurement
of the drdinage discharge from each farmed unit.
LOCATION AND NUMBER ALLOWED:
1. Number Allowed
Each farmed unit is entitled to one tailwater structure provided the
District maintains facilities to accept the discharged water, angd
there is no conflict with other portions of this regulation.’ °
“2. Location of Tailwater Structures
Tailwater structures normally will be at intervals of not less than
.25 mile, except where required by property Tines of individual
holdings.
STANDARD STRUCTURE:

1.

Structure

A1l tailwater structures installed or replaced after December 1,
1984, must be certified by District to conform to size,length,
depth, elevation of grade board, etc. as shown on 11D Dwg. #12F -6855
“Standard Tailwater Structure Installation."”

Approach Channel

An approach channel will be maintained perpendicular to face of
tailwvater structure, free of vegetation and debris. The maintained
approach channel shall be a minimum of 10 feet in length from the face
of the tailwater structure and the minimum bottom width shall be 24
inches.

EXHIBIT "an
Sheet 1/5



l. (’: F .(

D. ADDIVIONAL FIELD STRUCTURES:

The water user may see it necessary to install additional field struc-
tures such as those to provide water elevation or trash controi.
Structures of this type may be installed no closer than five feet
upstream of the certified standard structure.

E. LANDOWNER'S RESPONSIBILITY

1. Installing New Tailwater Structures

a. Construction of New I.I.D. Drains
;i The landowner will deposit with the District, prior to construc-
1 e tion, the cost of material for a tailwater structure to be
i installed during construction of a new drain.

b. Existing I.I.D. Drains

If the landowner requests a new tailwater structure to discharge
into an existing I.I.D. Drain, he will deposit with the District,
in advance, the cost of material and installation.

2. Replacing Existing Tailwater Structures

a. Damaged Tailwiter Structures

The Tandowner will be responsible for all costs in connection
with replacing tailwater structures damaged, washed out or other-

wise defective, caused in whole or in part by landowner's use
and/or operations.

The landowner will be responsible for material cost when replacing
existing tailwater structures only when it becomes necessary due

ﬁ to pipe deterioration or failure that is not caused by zbuse of
i the water user.

Boaft

Dt S

b. Reconstruction and/or Deepening of Existing I.I.D. Drains

If the reconstruction and/or deepening of an existing 1.1.D. drain
necessitates the replacement of a tailwater structure which is

not standard, the landowner will be required to deposit the cost
of material required to replace the existing tailwater structure.

Exhibit "a¥
Sheet 2/5
REG.39R.2



3.

Maintenance

It is the responsibility of each water user to maintain a tailwater
structure and approach channel in acceptable condition, in order to
qualify for delivery of water., An acceptable structure shall have
vertical walls and a permanent, Tevel grade board set a maximum of
12 inches below the natural surface. If the situation warrants, and
al the discretion of the District, 18 inches maximum may be allowed.

F. I.I.D. RESPONSIBILITY

1.

2.

3.

Installing New Tailwater Structures

a.” Construction of New [.1.D. Drains

The District will be responsible for installation costs of
tailwater structures discharging into new drains.

b. Existing I.I1.D. Drains
The District shall install ta1lwater structures discharging into
existing I1.1.0. drains, provided the landowner deposits an amount
equal to material and 1nstai1ataon costs, d

Replacing Existing Tailwater Structures

a. Damaged Tallwater Structures

The Bistrict shall be responsible for installation cost when
replacing existing tailwater structures only when it becomes
necessary due to pipe deterioration or failure, that is not caused
by abuse by the water user.

b. Reconstruction and/or Deepening of Existing 1.1.D. Drains
In the case of reconstruction and/or deepening of existing I1.1.D,

drains, the District shall replace all existing standard tailwater
structures.

Maintenance

The District shall assume responsibility for normal drain main-
tenance. However, cleaning of drains caused by washouts due to
the landowner's gperations will be at the landowner's expense.

Exhibit “A"
Sheet 3/5

REG.39R.3
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T UNITED STATES DEPARTMENT OF AGRICULTURE
AGREEMENT FACE SHEET

AGLNCY JName & gacress;

AGRICULTURAL RESEARCH SERVICE *
WESTERN REGION

1333 Broadway, Suite 400

Oakland, CA 94612

AGHEEMEMNT MO,

N/A

FRHOFPOSALWL NO.

A

N/
PERIQDOOF AGREEMENT
Fram: NDVEﬂ!bET ], 198‘] Thry:

February 1, 1936

AMOUNT

Ll tncrease Previous Total | § /0
O ' + or - s /A
PERFORMIMG NRGANILEATION (Cooperator, Grantee, Contracior} Decrasse ]
fName & aadress) 0 Naw New Total s N/A

IMPERIAL IRRIGATION DISTRICT

TYPE QF AGTION fe.f.,new, change,
amendmaent, cée)

ARV AMNCE PAYMENT

e

333 E. Main Imperial - N e — S _nsp

? QRLICATS RIGUTIONM
Imperial, CA 92251 B Y¥:1 _
TITLE OF PROJIECT . 5
Use of saline drainage water for irrigation:| /A N/A

a field demonstration in the Imperial Valley

{INFORMATION SYSTEM NG,

PRINCIPAL INVESTIGATOR, PROIECT OIRECTOR, OR
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(fh Men(ﬂ.ndum of Understanding
) Imperial Irrigatian District

THIS MEMORANDUM OF UNDERSTANDING is entered into between the United States
Department of Agriculture, Agricultural Research Service, hereinafter referred
to as ARS, and the Imperial Irrigation District, hereinafter referred to as
the Cooperator, to support the research investigations on water conservation;

WHEREAS, it is the intention of the parties to this memorandum of understanding
that such research investigations shall be for their mutual bepefit and for the
benefit of the pecple of the United States;

NOW, THEREFORE, for and in consideration of the promises and mutual covenants
herein contained, the parties hereto do mutually agree with each other as follows:

A. The Cooperator Agrees:

j 1. To purchase, install and maintain equipment and provide the energy required
to deliver Alamo River water on demand to a point adjacent to Ohmar lateral
outlet number 30a in tract 126 at a rate of at least 6 cubic feet per
second (CFS} from the Alamo River upstream of the point where the drainage
canal that paraliels Ohmar lateral discharges into the Alamo River,

J 2. To provide equipment, materials and services in addition to that described
in paragraph 1 above, as requested by ARS-and mutually agreed to, in arder
to facilitate the operations of the Té&Search. :

3. To permit ARS to install flow measuring devices in the water delivery system
and collect water samples as may be required in the research program.

4. To permit use of Alamo River water upon demand, to the experimental field,
as requested by ARS, from February 1, 1982 unti] February 1, 198s,

5. To complete the installations necessary to deliver Alamo River water to the
project field by February 1, 1982. ‘

B. The Agricu?tura1 Research Service Agrees:

1. To operate the Alamo River water delivery system as required to meet the
irrigation needs of the experiment in an orderly and careful manner to
avoid damage or excessive wear on the equipment.

2. To irrigate the experimental sites using the Alamo River water to grow crops
in two rotations: (1) wheat, sugarbeets, lettuce, wheat, sugarbeets,
lettuce; and (2) cotton, cotton, wheat, and alfalfa.

3. To furnish the Cooperator annual progress reports and copies of research
data as requested.

4. To the extent permitted by law, ARS will assume tiability for damage to the
property of the Cooperator at the research site caused by any negligent or
wrongful act on the part of any ARS employee or agent.

5. To reimburse the Cooperator for any expenditures made by the Cooperator for
materials or services requested by “ARS and agreed to by the Cooperator that
are 1n excess of 360,000 which the Cogperator plans to expend for the
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materials and services set forth in paragraph A.1 and 2 herein for support
of the research project. Such expenses exceeding $60,000 will be reimbursed
under the Broad Form Cooperative Agreement No. 58-9AHZ-2-637 between ARS and
the Cooperator.

It is Mutually Understood and Aqreed:

1.

Either party shall be free to furnish such equipment as may be needed or
otherwise unavailable. Equipment furnished from Federal funds shall
remajn the property of the Federal Government, subhect to removal or other
disposition at any time. Equipment purchased by the Cooperator shall
remain the property of the Cooperator, subject to removal or other dis-
position at any time.

Results of the research herein outlined may be published jointly by the
Cooperator and ARS, or by either of these institutions separately, but
manuscripts prepared for publication by either shall be submitted to the
other party for suggestions and approval prior to publication. In the
event of any disagreement, either party may publish results on its own
responsibility, giving proper acknowledgment of cooperation.

This Memorandum of Understanding is to define in general terms the basis

on which the parties concerned will cooperate, and does not constitute

a financial obligation to serve as a basis for expenditures. Each party
will handle and expend its own funds. Any and all expenditures from
Federal funds made in conformity with the plans outlined in this Memorandum
of Understanding must be in accordance with the Department rules and
regulations and in each instance based upon appropriate financial documents.
The responsibilities assumed by the cooperating parties are contingent upon
funds being made available from which expenditures may legally be made.

Funds of a cooperating party shall not be expended by a Federal employee.
When the cooperating party has no representatives stationed in the

locality, a Federal employee may handle the accounts, but shall forward

the vouchers to the authorized agent of the cooperating party for payment.
Cooperating parties should not send checks payable to Federal employees

or send checks payable to "Cash" or "Bearer" for payments of local expenses.

Patent provisions applicable to this memorandum shall be in accordance with
EXHIBIT "A", attached hereto and made a part hereof.

No member of, or delegate to Congress, or resident Commissioner, shall be
admitted to any share or part of this memorandum or to any benefit that
may arise therefrom, unless it be made with a corporation for its general
benefit.

This Memorandum of Understanding became effective November 1, 1981, and
shall continue until February 1, 1986, but may be modified or discontinued
at the request of either party. Requests for termination or any major
change shall be submitted to the other party for consideration not less
than 60 days in advance of the effective date desired.
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DEFINITIONS

When discussing water conservation, especially relating to irrigated agri-
culture, it is necessary to clarify certain terms. Listed in this chapter are
many definitions used in this Water Conservation Plan. Some definitions have
been taken from USBR and OWR sources. Terms not Tisted are defined in
"Proposed Water Operation and Maintenance Bulletin" published by the USBR.

Acre-Foot: A measure of the volume (such as irrigation water) that would
cover one acre to a depth of one foot.

Applied Water: Water delivered to a user. Also called delivered water.
Applied water may be used for either inside uses or for outside watering. It
does not dinclude precipitation or distribution Tlosses. It may apply to

metered or unmetered deliveries.
Bureau: United States Bureau of Reclamation

Consumptive Use: Total amount of water used for evapotranspiration and

building plant tissue.

Conveyance System Efficiency: The ratio of the volume of water delivered to

users to the volume of water introduced into the conveyance system. The con-
veyance system for the Imperial Irrigation District service area starts at
Drop 1 on the ATi-American Canal.

D.1



Crop Rotation: The practice of growing different crops in succession on the

same land chiefly to preserve the productive power of the soil.

Cropping Pattern: The acreage distribution of different crops in any one year

in a given farming area, such as a county, water agency, or farm. Thus, a
change in cropping pattern from one year to the next can occur by changing the
relative acreage of existing crops, and/or by introducing new crops, and/or
cropping some existing crops.

Crop Coefficient: A coefficient that relates ET of a given crop at a specific

time 1in its growth stage to a reference ET condition. This coefficient
incorporates effects of crop growth state, crop density, and other cultural
factors effecting ET.

Crop Water Requirement: Crop consumptive use plus the water required to pro-

vide the leaching reguirements,

Deep Percolation: The movement of water by gravity downward through the soil

profile beyond the root zone; hence, this water is unused by plants.

Demand Scheduling: Delivery of water to the user by a water agency whenever

the user demands it, subject to agency regulations on prior notice of demand
and on quantity availability. Scheduling is, therefore, flexible and more
convenient to the user than the supplier.

District: Imperial Irrigation District.

District Irrigation Efficiency: The ratio of the volume of water delivered to

users to the volume of water delivered to the irrigation district service area
conveyance system at Drop No. 1.
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Drop No. 1: The initial drop structure located on the All-American Canal; con-
sidered as the head of the IID conveyance system.

Double Cropping: Growing two or more crops on the same field at different

times of the year.
DWR: California Department of Water Resources.

Evapotranspiration (ET): The quantity of water transpired by plants or eva-

porated from adjacent soil surfaces in a specific time period. Usually
expressed in depth of water per unit area.

Growing Season: The time period during which it is warm enough for plants to
transpire and grow. "

Irrecoverable Water: That portion of delivered water degraded physically or

chemically to a level that makes it uneconomical to reclaim, and water
discharged directly to the ocean or other land or water body where the water
is no longer recoverable.

Infiltration Rate: The rate of penetration of water through the soil profile;
typically expressed as inches of water per hour, “

Leaching Requirement: The unit amount of water required to dissolve and

transport enough salts through the soil profile to maintain a salt balance
favorable to economic plant growth. The leaching requirement depends on crop
tolerance and water quality.

Lysimeter: A device such as a tank or large barrel containing a mass of soil,
usually planted to some vegetation, which is isolated hydrologically from its
surroundings. The device commonly used in research to determine the ET rate
of various crops.
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On-Farm Irrigation Efficiency: The ratio of the volume of water used for con-

sumptive use and Teaching requirements in cropped areas to the volume of water
deliverad to farm (applied water).

On-Farm System: The method used to distribute and apply the water to fields.

Included are gravity or surface systems and pressurized systems such as
sprinklers or drip. Tailwater disposal or recovery systems are included.

Precipitation: The total measurable Eupply of water of all forms of falling
moisture, including dew, rain, mist, snow, hail, and sleet; usually expressed

as depth of 1liquid water on a horizontal surface on a daily, monthly, or
yearly basis.

Pump-back System: A return flow system in which tailwater is pumped back to
head of irrigation ditch for reuse.

Return Flow: That portion of the water diverted for irrigation that returns
to ground water or stream system for potential rediversion or ‘instream uses,

Return Flow System: A system that recycles runoff water by either pumping it

back to the supply or using it sequentially on a lower field. (Often a
reserveir is required to enable flexible operation and to save labor).

Reused Water: Water used beneficially more than once.

Rotation Scheduling: Delivery of water to the user by a water agency usually

on the basis of fixed amounts of water at fixed intervals. Scheduling is,
therefore, somewhat rigid and more convenient to the supplier than the user,

Runaff: The water that leaves an area or field as surface flow.
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Seepage: Downward or lateral movement of water through a pervious or semi-
pervious bottom or wall of a container such as a pond or canal.

Tailwater: Agricultural runoff.

Time of Advance: The duration of time required for water to flow from the

upper to the lower end of a field.

Time (Duration) of Irrigation: The duration of time water should be sprinkied

or trickled onto or cover the surface in order to replace the soil water defi-
cit at a given point.

Transpiration: The water essential process by which water is evaporated from
plant tissue and diffuses to the air,

Unaccountable Water: The difference between the guantity of water introduced
into the system and the quantity delivered to the eventual consumer; usually
expressed as a percentage of delivered water. Many local factors affect this
percentége from system to system.

Unit Irrigation Efficiency: The ratio of the volume of water used for crop
consumptive use and leaching requirement, to the volume of water delivered for
these purposes.

Unit Water Use: the average quantity of water used per person, acre, etc.,

over a specified period of time.
USBR: United States Bureau of Reclamation

Water Conservation: Planned management to prevent or reduce loss or waste of

water. 1t should result in reduced water demand.

D.5



APPENDIX F



BIBLIOGRAPHY

American Society of Civil Engineers

Methods of Estimating Evapotranspiration, Irrigation & Drainage Specialty
Conference, Las Vegas, NV, November 2 - 4, 1966

Consumptive Use of Water and Irrigation Water Requirement, Technical Committee
on Irrigation Water Requirements of the Irrigation & Drainage Division, 1973

Irrigation & Drainage in an Age of Competition for Resources, Proceedings of A
Specialty Conference conducted by the Irr1gat10n & Drainage Division, Logan,
Utah, August 13 - 15, 1975

Irrigaiion & Drainage in the Nineteen-fighties, Irrigation & Drainage Division

Irrigation and Drainage Today's Challenges, Irrigation and Drainage Division
of the ASCE, July 23 - 25, 1980

Operation and Maintenance of Irrigation and Drainage Systems, Committee on
Operation and Maintenance of Irrigation and ODrainage Systems of the
Irrigation and Drainage Division, 1980

Proceedings of the Specialty Conference on Environmentally Sound Water and
Soil Management Irrigation and Drainage Division of the ASCE, July 20 - 23,
1982

Water Today and Tomorrow, Proceedings of the Specialty Conference Sponsored

by the Irrigation and Drainage Division, Flagstaff, Arizona, July 24 - 26,
1984

B.1



Bookman-Edmonston Enginering, Inc.

Reports on Statewide Water Perspective - Water Conservation Opportunities -
Water Operations - Water Conservation Program - Water Use Efficiency
Comparison, September, 1983

Supplemental Data on Water Operations, December 1983

Burgess, Chas. P.

Imperial Irrigation District - California, prepared for Blythe & Co., Inc.,
and Kajser & Co., May 21, 1943

California, State of

State Policy on Lower Colorado River Management Program, February 1970

California State Water Project: 1970 Annual Report, The Resources
Agency, Department of Water Resources )

Water Conservation in California, Bulletin No. 198, The Resources Agency,
Department of Water Resources, May 1976
Legal Aspects of Water Conservation in California - Background and Issues by

Clifford 7. Lee, Staff Paper No. 3, August 1977

Advisory Panel on Agricultural Water Conservation - Report of Findings, May
1979 )

B.2



Advisory Commitee on Agricultural Water Problems "Water Conservation in
Agriculture - Short and Long Term Strategy,” September 1980

Policies and Goals for Califernia Water Management: The Next 20 Years
DWR/SWRCB Bulletin, June 4, 1981

Investigations under California Water Code Section 275 of Use of Water by
Imperial Irrigation District, The Resources Agency, Department of Water
Resources, December 1981

Management of the California State Water Project, The Resources Agency,
Department of Water Resources, November 1983

California's Water Future Policy and Plumbing Go Hand in Hand, A Call to
Action by Governor George Deukmejian, Thursday, April 5, 1984

Imperial Irrigation District Alleged Waste and Unreasonable Use of Water -
Water Rights Decision - Decision 1600, State Water Resources Control Board,
June 1984

An Evaluation of Water Duties for California Agriculture UC Davis/Riverside
for State Control Board, 1984

Colorado River Board of California

Annual Report, Year Ending December 31, 1981
Dowd, M.d.

The First 40 Years, History of Imperial Irrigation District and the
Development of Imperial Valley, 1956

B.3



Environmental Defense Fund

Trading Conservation Investments for Water, A Proposal for the Metropolitan
Water District of Southern California to Obtain Additional Colorado Water by
Financing Water Conservation Investments for the Imperial Irrigation District,
Robert Stavins, Principal Author, March 1983

Holbrook, Geo. G.

Report on Probable Future Stages of Salton Sea, July 18, 1927

Imparial Irr{gation District, Office of Public Information/Community & Special
Services

Historic Salton Sea, November 1960

The Colorado River and Imperial Valley Soils, A Chronicle of Imperial Valley's
Continuing Fight Against Salt, June 1962

Historic Salton Sea & Imperial Irrigation District, November 1966
The Soils of Imperial VYalley, December 1980

Welcome to the Imperial Irrigation District, Imperial Yalley, Califernia, June
1982

International Commission on Irrigation & Drainage

General Reports, Twelfth Congress on Irrigation & Drainage, Fort Collins, 1984

B.4



REANINEN 3o1-4 AL C P

United States Department of Agriculture

Diagnosis and Improvement of Saline and Alkali Soils, Agriculture Handbook No.
60, United States Salinity Laboratory Staff, Issued February 1954

The Yearbook of Agriculture - Water, 1955
The Yearbook of Agriculture - Soils, 1957

Soil Survey of Imperial County California - Imperial Valley Area, USDA/SCS,
October 1981

United States Department of the Interior - Bureau of Reclamation

Bouider Canyon Project, All-American Canal, Contract for Construction of
Diversion Dam, Main Canal and Appurtenant Structures and for Delivery of
Water, dated December 1, 1932, and Contract Amendatory of and Supplemental to
All1-American Canal Contract of December 1, 1932, dated March 4, 1952

Water Systems Automation, A State of the Art Report by the Water Systems
Automation Team, July 1973

Environmental Statement, Colorado River Salinity Control, 1974

Boulder Canyon Project, All-American Canal System, California: Imperial and
Riverside Counties, Rev. July 1881 (From Project Data Book)

Status Report: Colorado River Water Quality Improvement Program, January 1983

Water Conservation Opportunities, Imperial Irrigation District, California -
Draft Special Report, September 1983

B.5



Imperial Irrigation District Canal Lining and System Improvement, Draft Plan
of Study, July 1984

Letter from N.W. Plummer to Ms. Carole A. Onoratc, Chairwoman SWRCE, dated
July 18, 1984

United States Department of the Interior and the Resources Agency

Salton Sea Project - California, Federal-State Feasibility Report, April 1974

Colorado River Salinity:  Economic Impacts on Agricultural, Municipal and
Industrial Users )

Various Sources

Salton Sea Praject Joint Agency, 1974

Saline Water Conservation Research UC Water Resear;h Center, July 1983

Staff Pépers 3, 5, 6: Governor's Commission re. Water Rights, December 1977
Legal/Water Conservation: Governor's Commission re Water Rights

Transfer of Water Rights: Governor's Commission re Water Rights
Legal-Instream Uses: Governor's Commission re Water Rights

Water Resources Management in South San Joaquin Valley, San Joaquin Valley
Agriculture Conference, 1979

B.6



Colorado River Basin Hater.Prob}ems Report to Congress, May 1979

Bryant vs Yellen Supreme Court Decision, dJune 1980

Policies and Goals for California Water Management for Next 20 Years, June
1981

Water Quality Standards for Salinity Colorado River System (Forum) July 1981

Supply Date on Water Operation, December, 1983

B.7





